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JOSEPH GILLOTT. 

The early history of the steel pen is curiously obscure. 
The most diligent search fails to discover the first maker or 
the earliest date of this implement. There were eteel, or 
rather iron, pens — made, we believe, in Holland — as early as 
the middle of the seventeenth century. Towards the close 
of last century, Mr. Harrison, an ingenious Birmingham 
mechanic, made steel pens for Dr. Priestley. One of them 
is nothing more than a, tube turned out of a flat strip of 
metal, with the sides and point filed away into the shape of 
a pen. The first actual supply of such pens, it is believed— 
the auihority for the statement is no more than local tradi- 
tion — was made by a Shef- 
field workman, whose name 
is forgotten. From time to 
time, as far back as 1809, steel 
pens, hand fashioned, turned 
and filed, were made as curi- 
osities or luxuries for pres- 
ents ; but it was not until 
about 1824 that such instru- 
ments were produced in con- 
siderable quantities, as regu- 
lar articles of manufacture. 
Mr. James Perry was the first 
manufacturer; but the pro- 
cess was tedious and costly. 
The metal was steel, rolled 
iut of wire, and for this Mr. 
Perry paid as much as seven 
shillings a pound. To the 
first person he employed he 
gave five shillings for making 
each pen ; and even wLen the 
trade had become regular he 
gave for some years as much 
as thirty-six shillings per 
gross to his workmen. Now 
— thanks to machinery and 
modern improvements — pens, 
not very good perhaps, but 
good enough to write with, 
can be made and sold at a 
profit for 3J cents per gross ! 

The first great impulse to 
the steel pen trade was given 
in 1820, when Joseph Gillott 
began pen-making ; and since 
then his name has become so 
closely identified with the 
trade, and has acquired such 
a world-wide reputation, that 
he has come to be regarded 
as the Pen Maker. 

Though so long resident in 
Birmingham, Mr. Joseph Gil- 
lott was not a Birmingham 
man by birth. He was born 
in Sheffield, on the 11th of 
October, 1799, the son of a 
workman in the cutlery trade. 
His own youth was occupied 
in this business, in which he 
was both industrious and 
skillful ; indeed, according to 
the account of old workmen, 
he was a noted hand at the 
forging and grinding of knife 
blades. In 1821, when Mr. 
Gillott was in his twenty- 
second year, trade in Sheffield 
fell off; and work being scarce, 
the young workman resolved 
to transfer himself to Bir - 
mingham, where, owing to 
the variety of occupations, a 
skilled mechanic need never be idle. 

His earlier employment in Birmingham was in the light 
steel toy trade — the technical name for the manufacture of 
steel buckles, chains, and other works and ornaments of that 
kind. Some specimens of his workmanship in this trade 
Mr. Gillott always preserved. 

After being for a few years engaged in this trade, Mr. 
Gillott began the manufacture of steel pens. His faculties 
of invention and adaptation at once came into play. Such 
pens as were then made were laboriously cut with shears out 
of the steel, and were trimmed and fashioned with the file 
in imitation of the quill. Mr. Gillott adapted the press to 
the making of pens — the stamping press, then much used in 
the Birmingham trades, and now familiar to everybody who 
has ever been in the shop of a metal worker. He saw that 
the press would enable him to dispense with most of the 



slow and laborious operations of pen-making ; that it would 
cut out the blanks, slit them, bend the metal, stamp the 
maker's name, and thus, by mechanical means, render pro- 
duction at once rapid and certain. But the conception of 
this idea and the means of working it out were different 
matters. The metal had to be prepared by rolling, pickling, 
and tempering for the action of the press. Then special dies 
had to be made for each size of pen, and for each operation 
of stamping to which the blanks had to be submitted. Press 
es of improved construction — quick, light, easily worked, 
and yet firm enough to strike a sharp, heavy blow — had to 
be made. And when these difficulties were overcome, there 
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remained others not less formidable, such as tempering the 
metal after it had left the press, rendering the newly made 
pens flexible so as to write easily, cleaning and polishing 
them without injuring their fineness, and coating them with 
aome kind of varnish, so as to render them attractive to the 
eye. This was the work which Mr. Gillott had to do; "nd 
with much ingenuity and unflagging perseverance he accom- 
plished it. 

One of the chief troubles was the extreme hardness of 
steel pens ; when much used, they became pins rather than 
pens. After many trials Mr. Gillott effected a great and per- 
manent improvement by cutting the side slits in addition to 
the center slit, whichhad been solely in use up to that pe- 
riod. To this was afterwards added the cross grinding of 
the points; and these two processes perfectly succeeded m 
imparting elasticity to the steel pen, and bringing it up, in 



this respect, to an equality with " the gray goose quill." It 
is, however, a curious fact — and one worth noting, if only 
as evidence of character — that Mr. Gillott himself never used 
a steel pen ; he always wrote with the quill. For some years 
Mr. Gillott kept his methods of working secret, fashioning 
his pens with his own hands, assisted by a workwoman 
whom he afterwards pensioned ; and many curious anecdotes 
of the early days of pen-making have been related by this 
old lady. She used, for example, to tell with great amuse- 
ment huw the first pens were blued in a frying pan over a 
garret fire. This was at the period when the pens were sold 
singly, at high prices. Even after the manufacture had been 

for some time established, 
the price kept up. Mr. Gil- 
lott has been heard to say 
that on his wedding day he 
made seven pounds and four 
shillings by producing a 
gross of pens, which he sold 
at a shilling each. 

In 1872, Mr. Gillott em 
ployed about 450 persons, 
the manufacture of pens 
reached more than five tuns 
per week, and the prices 
were reduced from one shil- 
ling each to a few pen&i per 
gross — all the work of the 
active brain and skillful 
hand of one industrious and 
able man. 

Every visitor to Birming- 
ham very properly holds 
that a visit to these works is 
both a duty and a pleasure. 
The courtesy of the attend- 
ants, the interest of the pro- 
cesses, the cleanly, orderly 
industry of the various 
rooms, the wonderful and 
delicate skill of the slender 
fingers, and the ready hands, 
the millions of the little 
peaceful weapons fashioned 
for all parts of the globe, 
are a marvelous tribute to 
the genius, perseverance, 
and liberality of one of the 
most famous heroes of the 
arts Of peace. All readers 
will be glad to know that 
Mr. Gillott's eldest son in- 
herits his father's mechani- 
cal genius and generous spi- 
rit, and that the world-fa- 
mous works are not likely 
to be closed to the public 
eyes. 

It is not only, however, as 
a pen maker that Mr. Gil- 
lott deserves to be remem- 
bered. This record would 
be incomplete without men- 
tion of his great collection 
of pictures. The taste for 
art was developed early in 
life. So soon as he had 
money to spare, Mr. Gillott 
began to buy pictures. Apart 
from business, this was the 
work of his life ; the collec- 
tion constantly grew, both 
in quality and extent, until 
at last his house in the 
Westbourne Road, Edgbas- 
ton, and his residence at 
Stanmore, near London, were crowded with works of Tur- 
ner, Stanfield, John Linnell, Collins, Muller, Maclise, Leslie, 
Mulready, Cox, Eastlake, Callcott, Webster, Wilkie, David 
Roberts, Frith, Hook, Poole, William Hunt, Faed, Nicol, 
Copley Fielding, Prout, and almost every English artist of 
note. 

The sale of his collection — a lamentable dispersion of art 
treasures — is too recent to be forgotten by our readers. The 
enormous produce of the sale, $850,000, affords proof that 
art not only yields the highest pleasures, but pays in a com- 
mercial sense, for Mr. Gillott's pictures brought, in all cases, 
a large profit upon their purchased price. 

Mr. Gillott's figure was short, sturdy, square ; his hair 
and beard (for many years before his death) silvery and ven- 
erable; his forehead broad, well rounded, high; his eyes 
clear, humorous, and bright ; his expression pleasant and as 
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suring; his walk light, active, and firm. His chief charac- 
teristics were remarkable quickness and accuracy of obser- 
vation, wonderful shrewdness, common sense, and frank- 
ness; boldness, decision, and enterprise; rare mechanical 
skill and constructive powers ; special talent for arrange 
ment and organization, and rapid and sound judgment on 
all matters that came before him. 

We are indebted to the Practical Magazine for the admi- 
rable portrait of this remarkable man. 
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SECRET SOCIETIES AMONG COLLEGE STUDENTS. 

Mortimer M. Leggett, the youngest son of the Commis- 
sioner of Patents and a student at Cornell University, was 
recen+ly accidentally killed during the progress of his so- 
called initiation into the " mysteries " of a college secret 
society known as the Kappa-Alphas. The circumstances 
were that the deceased went with a party of members of the 
above fraternity to a creek just outside the town of Ithaca ; 
and there, blindfolded, he was left, with two companions, 
standing on the brink of a gorge through which the stream 
runs. Sho rtly after, a crashing o f bushes, followed by groans, 
was heard, when the remainder of the party, hastening to 
the spot, found that the three boys had fallen over a preci- 
pice some fifty feet in hight. Young Leggett, it seems 
struck on his head, sustaining such severe injuries that death 
ensued in half an hour, while the others were both seriously 
hurt. 

As one of these college fraternities has thus been the in- 
direct means of causing this terrible calamity, we desire just 
here to express our opinion on the system of secret societies 
as generally practiced in our institutions of learning. These 
associations are bodies of students, organized in principle 
something after the orders of free-masonry or odd -f ellow- 
ship. In many, the members are numbered by hundreds, 
and chapters of a single society often exist in a score of col 
leges at once. The records are handed down from class to 
class ; and out of each set of freshmen, a few individuals are 
selected for the privilege of membership. When the plan 
was started (during, we believe, the year 1827) the idea was 
simply to. form clubs of young men, for mutual improve- 
ment in debate and such kindred studies as are better pur- 
sued by numbers t'.ian by single persons, and to.keep alive, 
among alumni, pleasant associations of college life. In course 
of time, the former innocent and laudable object has been 
lost sight of, or rather relegated to other associations, now 
existing in many colleges and not incluled in the list of 
secret societies ; while the cardinal principle of the younger 
chapters of the latter organizations seems to be nothing 
more nor less than simple mischief, rendered attractive by 
a little mystery and concealed under the cloak of such 
cognomens (symbolized by Greek letteis) as "union of 
souls," "circle of stars," "lovers of wisdom," etc. If 
the boyish nonsense resulted in the usual students' pranks, 
it might be passed over with a smile ; but such is not the 
case. The influence exerted, upon boys fresh from school 
and for the first time free from direct home influence, we 
believe (from repeated instances within our personal knowl- 
edge, and in connection with one of the oldest colleges in 
this country) to be in a high degree baneful and demoraliz- 
ing. Unless a youth has well filled packets, (in which case 
rival societies vie with each other to see who shall secure him, 
or rather his money) he is not invited to membership at all. 
Once joined, however, and held by working upon his fears 
through the blasphemous oaths of secresy that he is forced 
to take, he is inducted, by sheer force of example, through a 
routine of profanity, intemperance and gambling; while in 
many cases, if young and innocent, his course leads to grav- 
er faults , committed more through a sense of shame and false 
pride than depravity, and due to the tacit if not open insti- 
gation of his unscrupulous elders, 



The sad and untimely fate of Mr. Leggett, just at the out- 
set of doubtless a brilliant and honorable career in the call- 
ing which his father has so ably adorned, will, from the cir- 
cumstances under which it occurred, excite a lively and wide- 
spread sympathy. It is the first death, which, to our know- 
ledge, has been owing, though indirectly, to the proceedings 
of these student organizations ; though we have heard of nu- 
merous cases of maiming and injury thus caused, and of 
idiocy and cerebral disease due to the effect of hideous and 
ghastly paraphernalia upon the imagination of weak minded 
boys. 

There is a notion, which is becomi ug entire ly too prevalent, 
that colleges are merely convenient places for sending young 
men to while they are passing through that uncertain and 
troublesome age, leading to manhood, during which they 
are expected to sow their traditional wild oats. To this 
idea, we believe, may be mainly ascribed the barbarities of 
"hazing," and the no less reprehensible practices of secret 
societies; while to it also may be traced many of the com- 
plaints that our seminaries are inferior in an educational 
point of view to those of foreign countries. Hazing, already 
crushed out in the government naval and military schools, 
is exciting so large a share of public condemnation that there 
is a fair prospect of its stern repression in colleges generally. 
The secret societies, we trust, may meet hereafter with sim- 
ilar treatment, at least through the influence of parents if 
not at the hands of faculties. Harvard forbids their exist- 
ence among her students, and Cornell at this time would do 

well to follow her example. 

•-•-•->-« 

PROGRESS OF PATENTS. 
The folbwing were the number of applications for patents 
made to the principal governments of the world in the year 
1872, as given in the published statistics of the British 

Patent Office : 

Number of Patents Ap- 
plied for in 1872. 

United States 18,243 

France 4,872 

Great Britain 3,970 

Belgium 1,921 

Austria 922 

Canada 671 

Italy 521 

Saxony 259 

Sweden and Norway . . 200 

Bavaria 164 

Wurtemburg 141 

Baden 113 

British India 71 

Victoria 60 

Prussia 56 

New South Wales 42 

British Guiana (allowed) 28 

Cape of Good Hope, from 1860 to 1869. ... 18 

New Zealand 18 

Mauritius 11 

Ceylon 5 

Tasmania 5 

Jamaica 4 

The aggregate number of patents applied for in all o f the 
countries above named, in 1872, except the United States, 
was 14,072, thus showing that in this country the number of 
patents annually applied for exceeds, by 4,171, the combined 
number applied for in all other countries above named. The 
reason for the surprising difference in favor of this country, 
in the inventive productions of the world, we believe to be 
due to the superior theory which prevails here concerning 
the object and uses of patents. We grant patents for the 
purpose of encouraging the useful arts. We regard the 
inventor as a benefactor, and place him under no restric- 
tions in the sale or working of his improvement. We grant 
patents at so low a price that the masses, the poorer classes, 
among whom the best inventors are found, nny readily 
obtain and hold them. 



WOOD AND STRAW PAPER MAKING IN FRANCE. 

The improved processes of making paper from wood, straw, 
and various grasses, as practiced in France now enables 
the manufacturers to reoover 85 per cent of the caustic al- 
kali, used in the redu tion of the raw material into pulp. 
This is a very important economy. 

In order 10 convert wood into pulp, a strong solution of 
the alkali is necessary. One pound of carbonate of soda is 
required to produce four pounds of pulp. 

By steeping the wood or straw in the alkali solution, the 
resinous and other gummy matters are separated from the 
fibeis of the material, and become mixed with the solution. 
To regain the soda for re-use is now the object of the manu 
facturer. This is done by evaporating the water by heat, 
then charring the resulting mass, which yields carbonate of 
soda, then converting the latter into caustic soda. 

The evaporation is effected by passing the products of 
combustion from the fire which heats the alkaline solution 
through the liquid which is to be evaporated. For this 
purpose the liquid is thrown up in the form of a thin spray, 
by paddle wheels. 12^ pounds of the solution, it is stated, 
are evaporated for each pound of coal consumed. The car- 
bonate of soda is then subjected to long continued washing 
in a peculiar apparatus until it is fit for burning, and at 
last 85 per cent of the original quantity of the alkali is 
recovered. The former methods only permitted the recov- 
ery of from 50 to 60 per cent of the alkali. 

■»-«•►-» 

TWO INTERESTING DISCOVERIES. 

The America, a daily journal of Bogota, in a recent issue 
publishes a letter of Don Joaquin Alvez da Costa, in which 
he states that his slaves, while working upon the plantation 
of Porto Alto, Parahyba district, Peru, have discovered a 
monumental stone, erected by a small colony of Phoenicians 
who had wandered thither fro m their native country in the 
ninth or tenth year in the reign of Hiram, a monarch con- 



temporary with Solomon and who flourished about ten cen- 
turies before the Christian era. The monolith bears an in- 
scription of eight lines, written in clear Phoenician characters, 
without punctuation marks or any visible separation of the 
words. This has been imperfectly deciphered, but enough 
has been made out to learn that a party of Canaanites left 
the port of Aziongaher (Boy-Akaba) and navigated about the 
coast of Egypt for twelve moons (one year), but were drawn 
by currents off their course and eventually carried to the 
present site of Guayaquil, Peru. The stone gives the names 
of these unfortunate travellers, both male and female, and 
probably further investigations will shed more light on the 
records they have left. 

Another and more astonishing discovery, we find an- 
nounced in Les Mondes. It appears that some Russian colo- 
nists, having penetrated into hitherto unexplored parts of 
Siberia, have found three living mastodons, identical with 
those heretofore dug up in that country from frozen sand. 
No particulars are given as to this, we fear, somewhat ques- 
tionable find. From the statments of M. Dupont, of the 
Brussels Royal Academy, it would seem that, like the rein- 
deer, the mastodon should not now be extinct, and that the 
animal is naturally the contemporary of the horse.sheep and 
pig. Hence the announcement is not without some shadow 
o f probability. 



NEW ORDER BY THE COMMISSIONER OF PATENTS. 

The subjoined order, recently issued by the Commissioner 
of Patents, will be fully appreciated by inventors and their 
representatives, exhibiting, as it does, a determination at 
headquarters that the chronic indolence heretofore prevail- 
ing among certain examiners, shall no longer be tolerated. 

U. S. Patent Office, 
Washington, D. C, October 3, 1873 
I have noticed, for more than two years past, that a few of 
the Examiners are generally from one to two months behind 
with the work in their rooms. The fact that they so uni- 
formly have about the same number of cases on hand is evi- 
dence to me that, with proper effort, they might keep their 
work closely up to date. The answering of letters and the 
making of excuses, in consequence of being so far behind, are 
causes of great loss of time. I shall expect the work of the 
Office to be promptly up to date by the tenth day of Novem- 
ber. If, to do this, it becomes necessary for Examiners to de- 
mand of their subordinates more than six hours labor per day, 
they will do so; but the work must be brought up to that 
date, and thereafter kept up. 

(Signed) M. D. Leggett, 

Commissioner of P atents 

The tedious delays in the matter of official decisions- 
often deter inventors from applying for patents, and are 
equally discouraging to those having cases pending in the 
Patent Office. With this xule inflexibly observed, early ex- 
amination and quick disposal of cases will be insured, 
thereby largely increasing the business of the Office. 



PETROLEUM AND PINE TAR GASES. 

Some time ago, it maj be remembered, we called attention 
to the interesting and novel experiments, made by Professor 
Benevides of Lisbon, Portugal, upon the flame of compressed 
carbonized gas burning in free air. Ordinary illuminating 
gas and marsh gas (light carburetted hydrogen) were the 
subjects of the investigation. Recently the same author has 
conducted similar inquiries, in reference to gas extracted 
from the residues of petroleum and of the pine and fir tree, 
with even moie remarkable results. 

The gas derived from vegetable sources, used in the ex- 
periments, was obtained by the distillation of the resi- 
due left after the distillation of the roots, by employ- 
ing a jet of steam at high tension, which was injected 
into the distilling cylinders. A liquid was produced from 
which turpentine was extracted, when there remained a 
black and thick fluid as residue. The latter, submitted to 
distillation, disengaged a combustible gas which for some 
time past has been employed for illuminating several light- 
houses on the coast of Portugal. The petroleum gas was 
obtained by the distillation of the residuum of petroleum 
by the Hirzel system. The gases,thus arising.as well as those 
derived from the pine, are mixtures rich in hydrocarburets, 
a phenomenon analogous to that observed with ordinary 
illuminating gas obtained by the distillation of coal, and con- 
tain, in variable proportions, protocarburet of hydrogen, bi- 
carburet of hydrogen,carbonic oxide, carbonic and sulphydric 
acids, etc. 

Coal gas possesses in general much of the protocarburet 
and little of the bicarburet. As the proportions of these 
gases are variable, the density and illuminating power of 
the mixture likewise vary considerably. The coal gas, as 
employed in the city of Lisbon and used in the course of 
the experiments, has a density of 0-4, and its illuminating 
power, as indicated by the Erdmann apparatus, is 29. 

Pine gas has a very pronounced odor resembling that of 
burned turpentine: its density is 0'8, nearly double that of 
coal gas. It is a mixture very rich in carbon and requires 
burners of special construction with very small orifices, in 
order to avoid the production of smoke andbad odor,as hap- 
pens when consuming the gas in the ordinary illuminating 
gas burner. 

The air which combines with the flame in the latter case is 
insufficient to ensure the combustion of the enormous quan- 
tity o f "carbon contained. The illuminating power of this 
pure gas is much superior to that of coal gas. In experi- 
ments with the apparatus above named, while the latter gas 
gave 29, the former produced an indication as more than 50. 
The graduation of the instrument stopping at this point (the 
maximum width of the slit), it was found impossible to cause 
the brightness of the pure gas flame to disappear entirely, so 
that the full intensity of its illuminating power could not be 
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accurately ascertained by this means. With the Bunsen 
photometer, experiments gave 5 to 1 as the ratio of the re- 
spective luminous intansities of pine and coal gas. 

Petroleum gas possesses properties analogous to those of 
pure gas, but has however a different and very strong odor 
similar to that of phosphuret of hydrogen. Its illuminaiing 
power is even stronger than that obtained from gas derived 
from coal. On burning petroleum gas in a Bunsen burner 
of ordinary dimensions, the brilliancy of the flame does not 
entirely depart, as the quantity of air drawn in is not suffi- 
cient to cause the consumption of all the contained carbon. 
When the cock of the rubber sack containing the petroleum 
or pine gas, under examination in the Bunsen lamp, is very 
slightly opened.the flame disappears from the upper portion 
of the burner and leaps to the inferior orifice of the tube. 
If, ho wever, the said bag be pressed by the hands, the flame 
returns to the upper part of the burner. Although this ex- 
periment may be repeated as often as desired with the gases 
above named, it cannot be accomplished with coal gas, of 
which the flame, once produced at the inferior orifice, is not 
displaced.even if the same pressur i be exerted upon the bag 
as before, thus indicating the greater mechanical energy of 
the former gases. 

Combustion not being complete in Bunsen lamps of ordi- 
nary dimensions, the characteristic bands are not clearly de- 
fined in the spectra of pine and petroleum gases. The upper 
part of the flame gives a continuous spectrum, while that of 
the lower portion is channeled : the lines have the colors of 
the bands, while red appears at the extremity of the spec- 
trum. On lighting a jet of compressed pine or petroleum 
gas, escaping from a tube, similar phenomena to those caused 
with coal gas are observed. With the former gases,however, 
the effects are amplified by the greater density and larger 
quantity of carbon contained. The velocity and the escape 
being great, the flame never commences at the orifice,but an 
intervening obscure space is produced. If a tube be em- 
ployed having an exterior opening 1 millimeter in diameter, 
the flame of compressed coal gas presents no obscure point 
near the pipe ; for if the cock be opened too wide, total ex- 
tinction of the flame follows. With petroleum or piDe gas, 
the contrary is the case : a quite large non-illuminated space 
appears near the escape orifice,and at the same time an oscil- 
lation of the luminous jet in the direction of its axis is per- 
ceptible. If the flame be observed from the side of the tube, 
a hollow central space, from which combustion is absent, 
can be perfectly discerned. This, the author considers, con- 
firms his explanation to the effect that the velocity of a gase- 
ous current is greater at the center than at the surface of the 
jet, for the friction diminishes the velocity of the molecules 
of the exterior. The mechanical action of the current is 
also greater at the center ; the flame is projected to a greater 
distance, and there is a stronger displacement of the air in 
the region near the axis of the jet than at the periphery. 

Another experiment gives additional support to this theory 
If through a bent tube a current of air be directed upon the 
flame of compressed pine or petroleum gas, in the direction 
and path of the gaseous current, the obscure space augments 
and the flame, drawing away from the orifice of the burner, 
may be projected so far therefrom as to be extinguished. In 
this case the air, it is believed, augments the mechanica 1 
action of the gas, in throwing the flame to a greater distance. 
If, on the contrary, a draft be applied to the jet in the direc 
tion of its axis but in a path opposite to that of the current, 
the flame approaches the orifice, diminishing the obscure 
space until the same disappears and the flame begins direct- 
ly at the escape opening. By this means the gaseous mass 
is impressed with a movement contrary to that which it 
possessed on leaving the compressing apparatus, which di 
minishes the velocity of escape of the current and conse- 
quently its mechanical action on the incandescent portion. 
Again, if the air be injected transversely to the flame, the 
latter will deviate to the opposite side, through the compo 
sition of the motion which the jet had at the point of escape 
with that impressed by the draft ; and at the same time the 
dimensions and form, both of obscure space and luminous 
jet, will vary. 

Petroleum and pine gases having more carbon than coal 
gas, in order completely to ensure their consumption more 
air is required than is necessary for the combustion of ordi- 
nary illuminating gas : and thus for compressed gases it is 
necessary that the velocity of escape be greater for those de- 
rived from petroleum and from pine than from coal, in order 
to have the highest temperature and to cause the complete 
disappearance of the brilliancy of the flame. It is also for 
the same reason that the velocity of escape of the former 
gases should be greater than that of others less rich in 
carbon, to enable the spectroscope to exhibit with clearness 
the spectra characteristic of the flame of compressed gas. 



SCIENTIFIC AND PRACTICAL INFORMATION. 



A NEW SERIES OP AROMATIC HYDROCARBONS. 

In the reaction of zinc powder on a mixture of benzine 
and chloride of benzyl, there are produced, besides diphenyl- 
methane (benzyl-benzine) some other hydrocarbons, which 
M. Zincke has recently succeeded in isolating. 

After the distillation of diphenyl-methane, the tempera- 
ture rises rapidly up to the limit of the indications of the 
mercurial thermometer, and a liquid is distilled which coag- 
ulates on cooling into a clotted and crystalline pasty mass. 
At the end of the distillation, a solid yellow body is passed 
and the residue cokes. The crystalline mass was treated 
with a little ether and pressed between sheets of paper to 
carry away the liquid portion. The etherized solution slow- 
ly deposited the crystalline crusts which were joined to the 



solid portion, and by complete evaporation gave a nonsolid- 
ifiable oil. 

In boiling alcohol the solid portion is deposited in acicular 
crystals : the mother waters retain a liquid product and an- 
other hydrocarbon. The acicular crystals are a mixture of 
two hydrocarbons ; one, which appears to dominate, crystal 
izes in boiling alcohol in fine and very brilliant layers, or, if 
the solutions are extended, in rh.omboidal transparent ta- 
bles. This substance is slightly soluble in alcohol, quite so 
in benzine, chloroform, and sulphide of carbon, though 
somewhat less in ether. It melts at about 187° Fah. and co- 
agulates at 172 '4° into a transparent mass which becomes 
crystallizable by heat or friction. It does not combine with 
picric acid. 

The second hydrocarbon is much less soluble than the 
first, crystallizes in fine needles, melts at 172 '3° Fah., and 
coagulates at 154 4°. The separation of these hydrocarbons 
is very difficult, and ether is the best agent to employ. 
Their composition is sensibly the same, and the author re- 
gards them as to isomeric di-benzyl-benzine, C 2 o H 13 ; one of 
them may, however, be tri-benzyl- benzine, C 26 H 24 . Their 
oxidation may give some indications on their molecular 
weights. 

TO DESTROY FIELD MICE. 

Smoke, it is well known, will soon destroy these little 
pests, but how to introduce it into their holes in an easy 
way may interest some of our readers. Professor Nessler, 
of Carlsruhe, has devised a soit of pellet which gives off 
great quantities of smoke when burning, so that it is only 
necessary to put some of these into the holes and ignite 
them in order to suffocate the mice. Their preparation is 
nearly as follows : Some fiberous substance, such as jute, is 
soaked in a concentrated solution of saltpeter, dried, then 
dipped in tar, and, when half dry, flowers of sulphur are 
sprinkled over it. When fully dry the jute fibers are cut 
into little pieces like pills and are ready for use. As soon 
as they are ignited they are stuffed into the hole, which is 
then stopped up with earth. 

FLTJORENE. 

M. Berthelot announces, under the name of fluorene,a new 
and very fluorescent carburet contained in the portions of 
the tar of volatile oils between 300° and 340° C. 

In order to extract the substance, instead of causing the 
portions of solid carburet which have passed the distillation 
between 300° and 305° C. to bo crystalized in alcohol simply, 
a mixture of alcohol and benzine is used. By this means 
may be separated a small quantity of acenaphtene which re- 
mains in the mother liquor. The point of fusion of the 
mass, which is ordinarily 105° C. after the first distilation 
and crystalization in pure alcohol, increases to 112° after 
crystalization in alcohol mixed with benzine. The remain- 
der of the purification consists in redistilation and crystal- 
lization in pure alcohol. The carburet possesses a quite 
pronounced violet fluorescence which, however, disappears 
promptly on its being exposed to the light. The chemical 
symbol is stated to be C 26 H 10 . 



THE BRITISH ASSOCIATION. 

We continue, from our last, abstracts from papers read at 
the late meeting at Bradford : 

ON PEAT. — BY MR. P. HAHN DANCHELL. 

The prime fact in relation to peat is that, in its raw condi- 
tion, the combustible parts are combined with from 80 to 90 
per cent of water, which, for the most part, must be re- 
moved before it can constitute fuel. The peat problem may 
therefore be defined as the economical separation of the 
two elements — the retention of the solid and the discharge of 
the fluid. The simplest mode of effecting this is by cutting 
the peat as sods or bricks, and leaving them to dry hi the 
air and sunshine. To diminish labor, it is frequently sug 
gested, why not dry peat by pressure ? If peat were alto- 
gether composed of fibers, the water might certainly be 
squeezed out, as from cotton, or wool, or hair ; but a large 
portion of peat is semi-gelatinous, which, when dry, serves 
to cement the whole together, and which, moreover, is good 
for combustion. When peat is compressed, this glutinous 
constituent escapes with the water, indeed as easily as the 
water, involving a serious loss. Drying by artificial heat is 
also frequently proposed ; but when it is considered that to 
obtain 100 tuns of dry peat it is necessary to find space for 
50 or 60 tuns of wet peat, which space must be so heated 
as to permit the evaporation of 500 tuns of water, the econ 
omy of the proposition is seen to be highly questionable. 
But, setting economy aside, it is to be observed that peat 
cannot be artificially dried without deterioration in quality. 
The practice of maceration is so old that Pliny refers to it in 
his description of the inhabitants of North Germany ; and 
yet ever and anon it is advanced as a novelty, and made the 
subject of patents. The reduction of peat to pulp is one of 
the easiest of operations. It may be done with the feet, or 
with any kneading or mincing machine. The most efficient 
mode of drying is by slow evaporation under roof. Drying 
goes on more rapidly in the open air if the weather be favor- 
able ; but in this country the sky cannot be reckoned upon, 
and with alternate exposure to wind, rain, and sunshine the 
quality of peat is much deteriorated. The difference in fa- 
vor of peat dried under a shed is most marked, and, though 
the cost of production is greater, the quality affords ample 
compensation. How much drainage affected the cost of pro 
duction may be seen from comparing the results from a 
drained and undrained bog. An undrained bog contains 
about 90 per cent of water, while a drained one contains 80 
per cent. In the one case, therefore, we have 10 per cent of 
perfectly dry peat, and in the other double that amount. I 



The output will, therefore, be half the quantity from an un 
drained bog as from a drained one, while the labor is the 
same. In Holland, Westphalia, Hanover, Holstein and 
Schleswig, Denmark, Pomerania, and the whole northern 
part of Germany, Russia, and many parts of Austria, Bava- 
ria, the North of Italy, Switzerland, and extensive districts 
in both the North and South of Fiance, peat is a general 
article of consumption, and the inhabitants would, no doubt, 
hear with some amazement that what is matter of course 
with them is matter of inquiry with us, and that we want to 
know whether peat is applicable to iron smelting and other 
industrial purposes, when they from time immemorial have 
used little else. 

ON THE EFFECT WHICH THE DEPTH OF IMMERSION HAS ON 
THE RESISTANCE OF A SCREW. — BY PROFESSOR OSB:)RNE 
REYNOLDS, M. A. 

It has been stated by several writers on the screw propel- 
ler, and is, I think, generally supposed, that the resistance 
of the water to a screw increases with the depth of immer- 
sion below the surface. Improvements have been Jiade by 
Mr. Rennie and Mr. Maudslay which appear to prove this, 
but I do not think that any theoretical reason has ever been 
given. Now this idea is so contrary to our fundamental 
notions of hydraulics that I thought it would be worth while 
to make experiments. These experiments show us that 
there is not any increase beyond a certain point, and that 
this point is that at which the screw ceases to break the sur- 
face and get air. In a paper read before the Institution of 
Naval Architects, I explained how the air getting down to the 
screw is the cause of racing. In the same way it may be 
shown that it was the air that was the cause of the dimin- 
ished resistance near the surface, found by Mr. Rennie and 
Mr. Maudslay. 

The conclusion is that, when a screw is once fairly down 
below the surface, depth of immersion is of no advantage. 
Experiments on the effect of immersion on the resistance of 
screw propeller were made June 8, 1873. The screw was 2 
inches in diameter, driven by a spring, which, when wound 
up, caused it to make 240 revolutions. The resistance at the 
different depths was measured by the time taken for the 
spring to run down. 

FIRTH'S COAL CUTTING MACHINE. — BY MR. WILLIAM FIRTH, 
OF LEEDS. 

Enough has been said respecting compressed air as a mo- 
tor to justify the expectation that it is the key to vast and 
important improvements upon the present system of working 
coal ; and bearing in mind that the wea th, the power, and 
the greatness of this nation depend primarily upon an abun- 
dant supply of coal, it is hardly possible to over rate the 
importance or over value the advantage which this power 
places at our disposal. I now turn to the consideration of 
the machine for cutting the coal, which has for several y ears 
been employed at West Ardsley without any inter uption. 
The weight is about 15 hundred weight for an ordinary sized 
machine ; its length, 4 feet ; its hight, 2 feet 2 inches ; and 
the gage, 1 foot 6 inches to 2 feet ; it is very portable, and 
easily transferred from one bank to another. The front and 
hind wheels of the machineare coupled together in a similar 
manner to the coupled locomotive engines. The " pick " or 
cutter is double headed, whereby the penetrating r ower is 
considerably increased. The groove is now cut to a depth of 
3 feet to 3 feet 6 inches at one course, whereas, by the old 
form of a single blade, we had to pass the machine twice over 
the face of the coal to accomplish the same depth. The 
points are loose and cottered into the boss, so that, when one 
is blunted or broken, it can be replaced in a few moments. It 
dispenses with the necessity of sending the heavy tools out 
of the pit to be sharpened, and is an immense improvemen 
upon the old pick. 

When all is in readiness for work, the air is admitted 
and the reciprocating action commences. It works at a speed 
of sixty to ninety strokes per minute, varying according to 
the density of the compressed air, the hardness of the strata 
to be cut, or the expertness of the attendant. As to the 
quantity of work in " longwall," a machine can, under favor- 
able circumstances, cut 20 yards in an hour, to a depth of 3 
feet, but we consider 10 yards per hour very good work, or 
say 60 yards in a shift. This is about equal to a day's work 
of twelve average men, and the persons employed to work 
the machine are o..e man, one youth, and one boy, who re- 
move and lay down the road and clear away the debris. 
The machines are built so strong that they rarely g<"t out of 
working condition. Some of those now working at West 
Ardsley, and other places, have been in constant use for 
three or four years. At that colliery there are about eight 
machines in use. One of the seams is so hard and difficult 
to manage that it could not be done by hand, and the pro- 
prietors had to abandon and did abandon it ; but now, by 
the employment of the machines, it is worked with perfect 
ease. It is a thin cannel seam with layers of ironstone, and 
the machines now " hole " for about 1,200 tuns per week. 
The groove made by the machine is only 2 to 3 inches wide 
at the face, and 1| inch at the back ; whereas by hand, it is 
12 to 18 inches on the face, and 2 to 3 inches at the back. In 
thick seams worked by hand the holing is often done to a 
depth of 4 feet 6 inches to 5 feet, and the getter is quite 
within the hole that he has made ; and where the coal does 
not stick well up to the roof, or where there is a natural 
parting, there is great difficulty and danger from " falls of 
coal." 



The consumption of coal for the purpose of gas illumina- 
tion in Great Britain is estimated at fourteen millions of tuns 
per annum, valued at sixty millions of dollars. The total 
annual production of coal in England is one hundred millions 
of tuns. 
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FEEDING AND WATERING CATTLE IN RAILROAD CARS. 

A London butcher has lately taken out a patent for a con- 
venient device for feeding and watering cattle as they stand 
in the railway cars. The hay rack, b, and the water trough, 
a, are suspended at the end of a balanced lever, c (seen in 
both our illustrations, which we reprint from the Practical 
Magazine). Water is turned on at g, 
till the weight of the trough overba- 
lances the counterpoise, e, and de- 
scends to the required level. When 
the animals are well refreshed, the 
cock, h, is opened, the remainder of 
the water flows away, and the troughs 
rise out of the way. Our engravings 
show the complete apparatus in use 
with an open car (Fig. 1) and a closed 
car (Fig. 2). 

The inventor, Mr. W. J. Bonser, 
states that such apparatus need be put 
up only once in every two hundred 
miles of continuous railway. 

In addition to the misery caused by 
the transit, as at present conducted, 
it is testified by experts that every 
bullock, from the moment it leaves 
the grazier's yard, will lose eight 
pounds a day in weight, besides loose 
fat. Prof essorSimmonds says: " There 
cannot be a doubt that the feeding and 
watering of animals on their journey 
to a fat cattle market would prevent, 
to a great extent, that waste of tissue 
which invariably takes place in the 
traveling of cattle, and would also 
tend to maintain that juicy and well 
known superior quality of the meat 
which is met with in animals killed 
at home. From a humane point of 
view, also, it is exceedingly desirable 
that animals should have both food 
and water on long journeys, the latter 
being especially required during the 
heat of summer." 

The cost for apparatus to feed 30 cars 
of cattle at once is estimated,by a firm 
of engineers, to be $4,260, a moder- 
ate outlay, considering the permanent 
value of the appliances, and the greatly 
improved condition of the stock. Such 
an arrangement is likely to be espe- 
cially valuable in this country, where 
journeys of a thousand miles are eve- 
ry day matters, and where cattle suf- 
fer and lose in value proportionally 
to the territory over which they tra- 
vel. 

»-<•.— 

Wild Beasts and Snakes in India. 

We have previously alluded to the remarkable stories which 
come to us from abroad of the destruction of human life 
in India by savage beasts and poisonous serpents. We 
oould hardly credit the reports as true till we read, in the 
last number of Land and Water, the following, taken from of- 
ficial reports : 

The number of human beings annually destroyed by wild 
beasts is one of the most extraordinary features of Indian life. 
In the [recently issued official statement as # to the condition 
of our Eastern Empire, we find the subject again discussed ; 
and it is there remarked that, though rewards are offered by 
the Government for the killing of these animals, yet in some 
districts the loss of life is very great ; and in others, where it 
i s less excessive, the reason given is ths.t goats are^very abund- 
ant, and that wolves prefer kids when they can get them. 
Deaths by snake bites are also very frequent, no fewer than 
14,529 persons having perished in that way during the 
year 1869 ; while in 1861, the total deaths caused by danger- 
ous animals of all classes amount to 18,078. Dr. Fayrer is 
of opinion that, if systematic returns were kept, the annual 
number of deaths from snake bites (exclusive of all doubtful 
cases) would be found to exceed 20,000. The inhabitants 
of the border lands between jungle and cultivation are killed 
and eaten by tigers in such numbers as to require the imme- 
diate and serious attention of Government both in India 
and in England. The following are a few out of many in- 
stances : "A single tigress caused the destruction of thirteen 
villages, and 256 square miles of country were thrown oat 
of cultivation." "Wild beasts frequently obstruct Govern- 
ment survey parties. In 1869, one tigress killed 127 people 
and stopped a public road for many weeks." "In January, 
1868, a panther broke into the town of Chicola, and attacked, 
without the slightest provocation, the owner of a field ; four 
person were dangerously wounded, and one died," "Man- 
eating tigers are causing great loss of life along the whole 
range of the Nallai-Mallai Forest. There are five of them ; 
one is said to have destroyed 100 people." "Writing from 
Nuyclunka in 1869, a gentleman says one tigress in 1867-8-9 
killed respectively, 27, 34, and 47 ; total, 1 08 people. This 
tigress killed a father, mother, and three children, and the 
week before she was shot she killed seven people. " "In Low- 
er Bengal alone, in the period of six years, were killed by 
wild beasts 13,401. In South Canara, in July, 1867, forty 
human beings were killed by wild beasts." The Chief Com- 
missioner of the Central Provinces in his reports shows the 
following returns of human beings killed by tigers : In 1866 
and 1867, 372; in 1867-68, 289; in 1868 69, 285; total for 
three years, 946. It appears that there are difficulties in 



the way of killing down these tigers. First, the superstition 
of the natives, who regard "the man-eating tiger" as a kind 
of incarnate and spiteful divinity whom it is dangerous 
to offend. Secondly, the failure of Government rewards. 
Thirdly, the desire of a few in India actually to preserve 
tigers as game to be shot with the rifle, as a matter of sport. 

Fm. 1. 




at a proper hight in the two trees, and inserts in these op- 
posite holes maple cones, serving as dead centers. One of 
these cones is fixed, and the other removable. 

In the annexed sketch of this arrangement, taken from En- 
gineering, these cones are marked b b. The wood blank to 
be turned is then prepared with the hatchet, so as to be 
fixed between the centers, and is fit- 
ted at one end with a jsmall cylindri- 
cal part, a, to take up the rope for 
giving a rotary movement to the piece 
of work. 

The rope is then taken two or three 
times round the small cylindrical part, 
a, and is attached to the top of the 
young maple, as shown in the sketch. 
The lower end of the rope is fastened 
to a piece of wood, c, which, at its 
other end, is attached to one of the 
roots of the trees, and thus serves as 
a footboard. After this the man fas- 
tens a crossbar, d, to the trees, and 
begins to turn with his chisel what- 
ever he wants to produce. 



Fig. 2. 




DEVICE FOR FEEDING AND WATERING CATTLE, 

Mr. Frank Buckland suggests an organized destruction of 
the tiger cubs in the breeding season, and the attraction of 
fully grown tigers to traps, pitfalls, and other devices, by 
means of a drug of valerian, of which tigers, which are only 
gigantic cats, are exceedingly fond. 



An Ancient Latne. 

At the Vienna Exposition we find turned objects of wood, 
such as wooden glasses, bottles, basins, etc., manufactured 
by the Huculen, the remnants of an old Asiatic nation which 
had settled at the time of the general migration of nations 
in the remotest part of Galicia, in the dense forests of the 
Carpathians. These people manufacture the articles named 
above, and the instrument they are using for turning them 




is worth noticing, seeing that it has been employed unal- 
tered since times immemorial. If a Hucule wants to manu- 
facture a turned basin, bottle, etc. , he arms himself with a 
chisel, a hatchet, and a rope, and enters the dense forest 
which surrounds all human habitations in his part of the 
country. After having cut the tree out of which he wants 
to manufacture the desired articles, he looks around for two 
trees of about one foot or two feet diameter, and sufficiently 
close together for his purpose. But it is an essential point 
in selecting these trees that a young maple or beech should 
also grow near at hand. Having found this necessary com- 
bination for the work to be done, the Hucule makes two holes 



Statistics of Paper Manufacture. 

From the time when paper made 
from cotton was first_brought to Eu- 
rope from the deserts of Central 
Asia, its manufacture has increased 
steadily and has entirely supplanted 
the papyrus of the ancients. Paper 
is now manufactured from the most 
varied materials, such as wool, cot- 
ton, flax, hemp, jute, agave, straw, 
potato, mulberry, esparto, and rice 
fibers ; and a recent Austrian investi- 
gator, Dr. Albinus Rude], calculates 
the yearly production in all civilized 
parts of the world as amounting to 
1,800,000,000 pounds. This quantity 
is manufactured in 3,960 factories, 
which employ 90,000 male and 180,000 
female hands, besides 100,000 work- 
men occupied in collecting and as- 
sorting rags. The factories, when in 
full working order, represent a money 
value of not less than $280,000,000 
gold, and the value of the annual 
paper production is estimated at 
$1^5,000,000 gold. The production of 
the United States, with a population 
of 39,000,000, reaches up to 374,000-, 
000 pounds, but their consumption 
exceeds this quantity by 3,000,000 
pounds, which are supplied by impor- 
tation. Every American uses annually 
10£ pounds paper, while Mexico, with Central America, 
consumes only 2 pounds, and British America 5| pounds 
per head. The consumption in European countries is 111 
pounds per head in Great Britain, 8 in Germany, 7-J in 
France, 31 in Austria and in Italy, 14 in Spain, and in Rus- 
sia but 1 pound. But these figures by no means justify 
us in drawing any rigid conclusions as to the literary occu- 
pations er mental acquirements of the respective countries, 
though they give us a general idea thereof. It must be re- 
membered that one third of all this immense quantity of pa- 
per consists of paper hangings, pasteboards, shavings, and 
wrapping sheets, one half of all the production is printing 
paper, and the remaining sixth is writing paper. The con- 
sumption in civilized countries averages per head 5 pounds 
paper, 5 newspaper copies, and 10 letters ; fifty years ago, 
21 pounds of paper were supposed to be the average. In 
round numbers, Dr. Rudel distributes the annual paper 
" crop " into the following departments : Government of- 
fices, 200,000,000 pounds; schools, 180,000,000 pounds; 
commerce, 240,000,000 pounds ; industrial manufactures, 
180,000,000 pounds; private correspondence, 100,000,000 
pounds; printing, 900,000,000 pounds; total, 1,800,000,000. 
A people consuming comparatively large quantities of pa 
per will certainly occupy a high place in the scale of indus- 
trial and mental development, its use being co-extensive 
with commerce, manufactures, schools, and the printing 
press. 



A Virginia city (Nevada) man is said to have invented 
an ingenious plan of keeping his house clear of insurance 
agents and similar nuisances. On each side of the path 
leading to his door, he has fixed several sections of water 
pipe filled with small holes, and on the approach of a sus- 
picious character a tap is turned, and instantly numerous 
jets of water enfilade the path in all directions, and effectu- 
ally keep the invader at a safe distance. 

At various points on the river Thames, between Woolwich 
and Erith, there are visible at low water the remains of a 
submerged forest, over which the river now flows. This 
fact has led geologists to conclude that the present outlet 
of the Thames to the North Sea is of quite recent origin. 

. <9. » 

A. Vogbl has found nearly all specimens of fresh milk 
either neutral 6r slightly- acid. In only two specimens, out 
of thirty, the alkaline action appears to have been due to 
traces of free ammonia. He ascribes the acid reaction of 
fresh milk to the presence of free carbonic acid, since litmus 
tincture colored red by fresh milk regains its blue color on 
shaking or boiling. No mention is made of the conditions 
of food, etc., to which the cows were subject. 
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CIBCULAB SHIPS. 

The idea of circular vessels is not absolutely new. Pro- 
bably the earliest practical suggestion was that of Mr. T. R. 
Timby, of Worcester, Mass., who, in 1843, filed in a working 
model of a revolving ship, together with specifications, in 
the Patent Office at Washington. His plan embraced cir- 
cular ships and revolving ironclad forts and turrets, which 
have since come into use. 

Admiral Popoff, of the Russian navy, has also adopted 
the idea, and quite recently two vessels, the Kiew and the 
No vogorod, have been successfully launched at Nikolaief. 

We lay before our readers, in the accompanying engrav- 
ings, sectional and plan vi ews of these curious ships, from the 
pages of La Nature. Each vessel is 99 "2 feet in diameter 
and constructed of iron, planked with wood and sheathed 
with copper. The draft of water is 12-1 feet, and the spar 
deck is 2-1 feet above the water line. The displacement is 
2,783 tuns. The bottom is perfectly flat, and the sides are 
vertical, with an overhang aft, sheltering the rudder. In or- 
der to insure stability, twelve keels are affixed, each about 
three inches in depth. 



tomtwm&mt* 




At the center of the ship is a turret, 29 feet 6 inches in 
diameter and 7 feet high, containing two 11 tun steel guns 
(probably eight inch bores), breech loading and mounted en 
barbette. The turret has a hollow axis which serves as an 
ammunition scuttle, and on which pivot the supports of 
the guns, so that the latter can be pointed over an angle of 
from 30° to 35 "with the fore and aft direction of the ship. 
The rest of the armament consists of torpedo arrangements. 

The lower portion of the hull is double, and there is a 
space of about 2'9 feet between the shells. The lower 
plating is '62 inch in thickness and the upper '23 inch. 
The hold is divided into a large number of watertight com- 
partments. Parallel to the upper deck and about 6 feet be- 
low, is a second deck, both being united to the lower shell 
by bulkheads. 




Forward of the turret is a light superstructure serving as 
a protection against the sea and as quarters for captain and 
other officers, eleven persons in all. The second deck com- 
prises a forecastle for the crew of ninety men, and furthest 
aft the coal bunkers and boilers, each of the latter having 
a separate smoke stack. Amidships are other officers' quar- 
ters and a powder scuttle. There are six eighty horse pow- 
er engines, built on the Woolf system, each driving an inde- 
pendent screw. Machires and boilers together cost $222,000, 
about. Below the forecastle are storerooms ; and under the 
officers' quarters, the powder magazine and shot lockers. 
Two steering wheels are also on the second deck. 

The armor consists of two streaks of plating about three 
feet broad : the upper layei is 9'1 inches thick, and is backed 
by solid teak 6 inches through; the lower skin is 6 inches, 
with a backing of 9 inches. The turret is similarly con- 
structed, with the exception of the plates having a uniform 
thickness of 9 inches. At a distance of about two feet in- 
side the walls of the ship is a^watertight bulkhead formed 
by "7 inch plating, dividing the battery into two parts, so 
that in case water should enter one of the exterior compart- 
ments, the vessel would still float. 

The trial trip of the Novogorod was recently made at Ni- 
kolaief in presence of the Grand Duke Constantine of Rus- 
sia. Although the ship was hardly completed, or entirely 
ready for sea, it is stated that, with a steam pressure of 5 '2 
pounds, and a vacuum of 21 - 4 inches, with 62 revolutions, 
a speed of six knots per hour was obtained. The ship 
proved herself an excellent sea boat, obeying her helm readi- 
ly, and turning almost squarely on her heel when the en- 
gines on either side were stopped er their speed slackened. 
With the port engines going ahead and the starboard engines 
backing, it is stated that she went about the first time in two 



The Hair Worm. 
To the Editor of the Scientific American : 

The following, apparently cut from some book, was sent 
tome for solution : and, if agreeable to you, I will answer it 
through your columns. It reads thus : 

" A Curiosity for Naturalists to Solve. — Mr. J. H. 
Horsford writes us from Freedom, 111., that a horse, owned 
in that country by a Mr. West, has a worm or snake in his 
left eye, from two to two and a half inches long, and, to ap- 
pearance, of the thickness of a small oat straw, squirming 
with th e active motion of a large snake. The horse, he 
says, has evidently lost the sight of his eye from his snake- 
ship having taken up his abode there; and it is only about a 
week since there appeared any difficulty to the eye. He 
thinks it has been produced by a hair getting in by some 
means, and changed to a snake, as hairs are known to do in 
water. To know its wonders is to see it, as it can be plain- 
ly, a rod from the object, wriggling about as if too much 
confined. Query: How came it there and what will the re- 
sult be? Let some of our veterinarians answer." 

I hoped that the old notion that a horse hair will turn in- 
to a snake had been obliterated years ago. I am surprised 
that any one should advance such a theory, even in this 
Darwinian age. 

The hair snake, so called, is frequently met with ; I have 
taken them from grasshoppers, from an apple, from a head 
of cabbage, swimming in the gutter along the curb of our 
city. I have found them in our streams and in our spring 
water, of various lengths and shades of color. Indeed, it 
seems to me, everybody ought to be familiar with the gor- 
dius, or hair worm, which, in my youth (as I was taught the 
common notion), I thought was a transformed horse hair. 
They are so perfectly hair-like in form that it is not very 
surprising that ignorant persons might so mistake them. 
Yet the two sexes are readily distinguished. In the male, 
the tail end is bifurcated, in the female trifurcated (at least 
in the American species). I have found the female coiled 
or indeed knotted up, suggestive of the Gordian knot. 
Could its name be derived from Gordius, king of Phrygia ? 
If so, I am not aware that I ever met with the statement. 
After carefully unfolding, I discovered that it had within its 
folds a string of eggs, like beads, in a ball, a.nd seemed ten- 
aciously attached to them, gathering them up carefully, 
again to take them under protection. The female deposits 
millions of these eggs, connected in a string. These, in the 
course of three weeks, hatch ; when the embryos escape 
from the eggs, they are of a totally different form and con- 
struction from the parents. Their bodies are only the -j^th 
of an inch long and consist of two portions: the posterior 
cylindrical, slightly dialated and rounded at th e f re e extrem- 
ity, where it is furnished with two short spines ; and the an- 
terior broader, cylindrical, and annulated, having the 
mouth furnished with two circlets of protractile tentaculm 
and a club-shaped proboscis. I am indebted for some of 
these details to the patient investigation of Mr. Joseph Lei- 
dy, M. D. , of Philadelphia. He also says: "No one has yet 
been able to trace the animal to its origin, or what becomes 
of the embryo in its normal cyclical course," as those he had 
observed always died a few days after escaping from the 
egg. These gordii, when developed, vary in their length 
from three inches to a foot; they occupy various positions 
among the viscera and even in the head, including the 
muscles, for their living habitation, analogous to the trichince. 
And so minute a larva can as wellgetinto the eye of a horse 
as into the muscles of an insect or animal. 

Among th e known entozoa that infest man is th e monosto- 
mumlentis.oi Gescheidt, found in the crystalin e lens, and 
the distomum oculi humani, in the capsule of the crystaline 
lens, others of this latter genus, d. haematobium, in the tor- 
tal vein, and d. heterophyes, of Siebold, in the small intes- 
tines. To refer to the snake in the horse's eye, then. It is sim- 
ply this : The minute animal just hatched (the gordius is 
common in streams, where horses may drink or be washe 
in the water abounding with th e minute embryos of the hair 
worm) could cling to and penetrate the crystaline lens of the 
eye, and develope into the gordius, which may require some 
living tissues for its development, or if more carefully ex- 
amined, might prove some other specimen of the entozoa. 
I was more astonished to find a gordius in an apple ; true, 
it was worm eaten, but I can advance no theory how it got 
there unless it crept from a dead grasshopper into the apple 
or hatched in the blossom and developed with the fruit. A 
shower of rain could easily scatter the eggs or minute em- 
bryos. J. Staupfer. 
Lancaster, Pa. 
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than to say that either of the two revolves around the other- 
There is a method of observation at our command, how 
ever, by which the truth of this theory of Algol's motion in 
an orbit, may be put to the test. I refer to spectroscopic ob- 
servation. In case Algol moves in suchanorbit,it is obvious 
that, at times, it must be approaching our system, and at 
other times receding from it. 

If, therefore, the orbital velocity of the star be sufficiently 
great, displacement of the lines in its spectrum would result ; 
and by observing the amount of their displacement at different 
times during the period of variation, the rate at which the 
star moves in its orbit could be determined, approximately. 
Of course, in these observations account would have to be 
taken both of the proper motion of the system from or to- 
wards us, and of the orbital motion of the earth. 

Spectroscopic observations of Algol, and of other variable 
stars as well, if conducted in this manner, would, in all 
probability, lead to the most interesting results. 

St. Catharine's, Ontario, Can. J. M. Barr. 




minutes, and on a second trial in one minute and nineteen 
seconds, without hardly changing her place. On reversing 
both machines, the ship stopped in a few seconds and turned 
in the opposite direction, also without altering her position. 




Mexican Water Coolers and Filters, 

To the Editor of the Scientific American : 

In your issue of June 14, you have given a drawing of an 
Australian water cooler. That is very good for the purpose ; 
but herein you will find a sketch of 
those used in this country to stand 
on a table, which are far prettier 
and more convenient. They are 
made of red, white, or buff colored 
clay, with saucers and stopples to 
match. Many of them are orna- 
mented with wreaths of ivy, or 
bouquets of flowers in colors. The 
necks, stopples, and saucers, are 
glazed; the bodies are left porous. 
The white and buff become discol- 
ored sooner than the red. The 
latter are very pretty when made 
of the finest clay. 
In this country there is a stone which is used for filtering 
water for domestic use, and I am sure that it is better than 
anything gotten up in the United States for that purpose. 
It is indurated volcanic ashes. The stone is cut in the form 
of a hollow, inverted pyramid, the smallest size being about 
15 inches at the base, 32 inches deep outside, and 2 inches 
in thickness, the last dimension increasing as it approaches 
the apex, with the exception of being cut away near the 
base on the outer surface to form an offset by which it is 
suspended in a frame. Beneath this, upon a shelf in the 
lower part of the frame, six or eight inches from the floor, 
is placed a very thin, unglazed, earthen jar to receive the 
water as it drops from the stone. This jar is covered with a 
plate having a hole in the center, upon which rests a small, 
unglazed pitcher. 

Turbid water passes from the filter as clear as crystal, re- 
mains in the jar deliciously cool, and is much more whole- 
some thau ice water. The latter article is rarely used here, 
as our only sources for the supply of ice in this valley are ar- 
tificial, and the peak of Popocatepetl. S. E. G. 
City of Mexico. 



Tbe Variable Star Algol, 

To the Editor of the Scientific American : 

The periodical fluctuations in the light of the star Algol 
have been accounted for in two different ways, first, by suppos- 
ing that a non-luminous body revolves around this star, the 
plane of its orbit being directed toward our system, or 
nearly so, and secondly, on the hypothesis that Algol is a 
secondary body, revolving round a dark primary in an orbit 
situated as in the former case. 

If the variations are really produced by the intervention 
of a dark body, and if, at the time of minimum brightness, 
their dark body is entirely projected upon the disk of Algol, 
it is evident, from the large proportion of light cut off, that 
the two bodies do not differ very greatly in size. It seems to 
me, therefore, that if we admit the existence of a dark com- 
panion, it would be more correct to say that both bodies re- 
volve around the center of gravity between them, rather 



Taking up the Wear of Jonrnal Boxes. 

To the Editor of the Scientific American : 
In Mr. Crawford's suggestion,published in your issue of Sep- 
tember 6, I see no way to take up the wear of the boxes, 
caused by the end strain thatthe rod is subjected to. I here- 
with send to you a sketch of a plan for which I am indebted 
to Mr. Charles Elms, of Chicago. I have used it, and find it 
a very convenient, cheap and substantial method of fitting 
up stub ends, answering all purposes of the strap, gibs, and 
key, and in some, respects better to those, as there are no 
spring straps and battered keys to repair after a few years' 
use. The following is a description of the invention: A is 

the stub end; B, 
plate or cap fast- 
ened at each end 
by a stud, an off- 
set fitting a corres- 
ponding one upon 
stub end A ; C C are 
brasses ; D is a steel 
wedge to take up 
wear of boxes or 
brasses, adjusted 
by the stub set screw,E. 

Having been benefited myself by many suggestions and 
much information received from your valuable paper, I sub- 
mit th'is to you, hoping that it willbe of some use to my fel- 
low draftsmen and machinists. 

N ew York city. Robert C. Gray. 

» <». » 

Planetary motion. 

To the Editor of the Scientific American: 

I claim that the following is no mere hypothesis, but a 
logical deduction from known facts : The sun and earth 





tend to approach each other, obedient to the laws cf gravi- 
tation existing Between them. This gravitating force is 
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instantaneous, and its direction is indicated by a right line 
drawu through the centers of the earth and sun. If it were 
not for an opposing force, they would approach each other 
with an accelerated velocity. Such a force exists in and 
is radiated from the sun in all directions, and is made 
manifest to us by certain well known physical phenomena. 

This force is not instantaneous, hut it requires time to act 
through space. The sun revolves upon its axis : consequently 
the direction of a force radiating from the sun and requiring 
time to act through space would not be indicated by a right 
line. For convenience of illustration, we will suppose that 
the planes of the earth's and sun's equators coincide. Let S 
and E, respectively, represent equatorial sections of the earth 
and sun : then a will be the line of direction of their attract- 
ive forces. If the sun be at rest, the direction of force ema- 
ating from the point, /, on the sun's equator would be indica- 
ted by the dotted line, e; but, as the sun revolves, this force, 
which requires time to act through space, will be deflected 
in the direction of the curved line, b. This line, b, is the cen- 
ter of direction of the force projected from the sun and acting 
in oppositon to the attractive force. I should have said that 
the arc of the sun's equator, intercepted by the angle, a d c, is 
equal to the distance traversed by a point on the sun's equa- 
tor during 1 the time required for the transmission of this 
force to the earth. This curve will be increased by the amount 
of the earth's orbital motion for a like interval of time. Now 
with your knowledge of mechanics, you will see at a glance 
the inevitable consequences of this slight difference in di- 
rection of these two opposing forces. Slight as it is, it is 
more than sufficient to account for the movement of the 
planets, as it will explain other questions. Now lay down 
an p.xial section of the sun and project the curves caused by 
the centrifugal force : the axis and equator will be represented 
by right lines : but from the intermediate degrees all the lines 
will be deflected towards the equator, the curves shortening 
as we leave the axis. In this we havs an explanation of the 
cause of the planets being confined to the zodiac. I have 
forwarded substantially the same communication to three 
eminent astronomers. John Linton. 

Baltimore, Md. 

Remarks^y the Editor. — The nebular hypothesis finds 
general acceptation at present. The solar system is supposed 
to have been originally a nebula or vapor cloud of unequal 
density. Such a mass, in condensing by the mutual attrac- 
tion of its particles, would rotate with increasing velocity. 
Rings of vapor thrown off, or rather left behind in con- 
densation, formed the planets. The planetary nebulae 
themselves throw off rings, forming their satellites and, in 
the case of Saturn, a multitude of asteroids. As force is as in- 
destructible as matter, and as light, heat, motion, electri- 
city and chemical action are convertible terms, the planets, 
resisted by the ether of space, will fall to the sun, and the 
solar system will ultimately resume its original gaseous 
form. 

A sphere of oil, supported in a mixture of alcohol and wa- 
ter of the same density, and set whirling by introducing a 
rotating disk near its equator, flattens at the poles and 
throws off rings which form revolving satellites, in a very in- 
structive manner. 

»••>•- — 

The Proper Length of Crank Pins. 
To the Editor of the Scientific American : 

In your issue of September 27, I find just the thing I have 
been looking for for years, namely the proper rule for the 
size of a crank pin of an engine, as laid down by Theron 
Skeels, C. E. I think the rule beautiful in the extreme, and 
so simple that any one ought to understand it. Yet there 
are one or two things that are not fully clear to me, but 
this is probably from a lack of education on my part. The 
last part of his rule says " multiplied by a coefficient which is 
determined by an experiment." If we are to find out,by ex- 
periment, this point, why not the whole thing? 

It seems to me that there may be more causes than the one 
named. In practice, we first look to see if the box is not 
too tight, and second, if the pin is in line with the main 
bearing. Then we see that the cross head does not twist 
this connection on the pin, next that it is well lubricated, 
and that the oil or lubricant is strong enough to stand the 
work. After going through the whole of these and finding 
all right, then we look to see if it be of proper size,and this, 
I opine, is and always will be determined by experiment,for 
engines of equal indicated horse power will need different 
sized pins. 

We have one engine running made by George H. Corliss, 
with cylinder 18 X 30 inches, shaft 84 inches diameter, crank 
pin 44 inches diameter, and 7 inches long. This runs, with 
steam at 125 lbs. at 100 revolutions per minute and comes 
to full stroke probably 500 times per day, then off to nothing, 
passing many strokes without steam at all. After two years, 
use, there is no appreciable wear and no heating. We are 
making another like it, thus using the last part of Mr. Skeels 
formula and not infringing his rights by using the first. 

Syracuse, N. Y. W. A. Sweet. 



The Great Oil Wells of the United States. 

The committee sent by the prophet Moses to enquire into 
the resources of Canaan, reported that it was a land flowing 
w'th milk and honey. But even if that ancient country had 
been veritably blessed with natural deposits of the substances 
mentioned, it is questionable whether its richness could have 
equaled the wealth which this country enjoys in her natural 
oil wells. 

The total oil product is now 34,560 barrels of 42 gallons 
each, every day. 

The number of producing wells in the entire oil region of 
Pennsylvania is about 5,000, and the average daily product 
per well is 7 barrels. 

A correspondent of the New York Tribune gives the fol- 
lowing interesting information :. 

BOUNDARIES OF THE OIL DIGGINGS. 

The northern extremity or rather the two northern extrem- 
ities of the oil producing region are in the vicinity of Titusville 
and Tidioute, Pa., from which points it extends in a south- 
westerly direction along the Allegheny River, though not 
following its course strictly, down to Greece City and 
Millerstown, a distance in a straight line of about eighty 
miles. The "Old District" begins at the north, as given 
above, and ends at Parker's Landing, on the Allegheny River, 
and comprises most of the old famous wells, including those 
of Pithole, which have figured so conspicuously in times gone 
by. The " New District " begins at Parker's Landing and ex- 
tends down to and includes the new wells of Modoc. The 
entire district is a rough farming country, and is traversed 
with lines of hills which, though no« remarkable forhight, are 
of mountainous character. Here and there are towns which, 
though of moderate size, are " cities," those of Titusville 
and Franklin being the finest. 

THEORY OF THE OIL ROCKS. 

The present accepted theory in regard to oil-producing 
rocks is that they lie in series of belts, the general trend 
of which is from twenty -two to twenty-three degrees east 
of north and west of south. But there are minor belts that 
seem to run across the great belts, and even the most expe- 
rienced oil men are not very certain of the accuracy of their 
theories. One who has never visited this country is apt 
to fall into the error of supposing that the number of wells 
that have been sunk is quite limited ; but the fact is that they 
may be numbered by thousands. They are seen everywhere, 
on hill and mountain, in valley, in mid river, in town and in 
country. And as most of these wells have gone to decay, 
and but very few are yielding enough oil to pay, and as it 
cost originally from $5,000 to $10,000 to drill each of them, 
some estimate may be arrived at of the amount of capital that 
has been dissipated. 

HOW OIL WELLS ARE SUNK. 

The business of drilling wells has now fallen almost en- 
tirely into the hands of prof essional drillers. When a man or 
a company has decided upon a well, and selected its site, 
the first step taken is to put up a derrick, or, as it is termed 
here, a . " carpenter's rig. " This is a framework, made mostly 
of plank, from 65 to 75 feet high, about 14 feet square at the 
bottom, and running nearly to a point at the top. The cost 
of a derrick is about $800. The tools used in drilling are the 
bit, which is like any ordinary rock drill, but larger, being 
about three feet in length ; above that is the auger stem ; then 
two chain links called the " jars," and above that the " sinker 
bar. " This is attached at the upper end to the rope which 
passes over a pulley at the top of the derrick, and thence 
down to a large windlass outside of the derrick. The drilling 
is done by a steam engine with a crank movement, which 
keeps the drill at work day and night, a man standing by in 
the derrick to give the tools more rope at proper intervals, 
and to turn the drill while it is operating. After the drill 
has reduced a certain quantity of rock to sand, it is drawn 
from the well up into the derrick, and the sand pump is low- 
ered and the sand is brought out, when the drill is again 
inserted. The rope used must be of the very best quality, and 
in digging deep wells it requires two ropes, as the sand very 
soon cuts them out. The expense is a very considerable one, 
being $400 for each rope. The tools for drilling that are 
now used weigh 1,800 pounds, those that were first used 
weighing only 90 pounds. A good set of drillers will put 
a well down in about 65 working days, provided they have 
good luck and no accidents ; but it oftentimes takes six 
months to reach the oil sand. 



Near Delaware Water Gap, Pa., there is a cave in the 
face of Mount Minsi, opposite the river, whence issues con- 
stantly, with considerable force, a current of cold air. A 
small stream of water issues from the cave. It has been as- 
certained that the water trickles down from the roof of the 
cave, and the cooling of the air is supposed to be due to 
contact with the wet surface of the roof. 



An advertisement in the special sixty thousand edition of 
this paper, soon to be published, will reach a class of per- 
sons not accessible through the ordinary channels of news- 
paper advertising. See announcement on another page. 



ENORMOUS DEPTH OF THE NEW WELLS. 

The rock in which the oil is found has a very decided dip 
from the north to the south, it being about sixteen feet to 
the mile. In the old or northern part, it is found at a 
depth of from four to seven hundred feet, whereas the new 
wells at Modoc are from fourteen to seventeen hundred feet 
deep, the expense of drilling one of the new wells being nearly 
double that of one of the old ones. The drillers generally 
know where they are by the kind of sand that they bring 
out. 

CHARACTER OF THE SEVERAL ROCKS. 

At Modoc, at a depth of about five hundred feet, they strike 
what is called the mountain sand rock,down to which they 
bore an eight inch hole. Here they know that they are 
below all fresh water, and they put in a casing, down to 
and resting on that rock, withaninsidediameter of 5| inches. 
From there they bore, through the casing, the remainder of 
the well with a diameter of 51 inches, depending upon this 
shoulder of rock at the bottom of the casing to shut off the 
salt water, which is sometimes found in large quantities. 
The next sand rock of importance that is found is called 
the second sand, which lies at a depth of a little over twelve 
hundred feet and sometimes produces oil. This, however, I 



is not considered a good sign, and makes future drilling 
operations on the same well rather gloomy work, as a first 
class well cannot be expected. The fifty foot sand rock 
comes next ; the next is the bowlder ; then comes the corn 
meal sand, so called because of its resemblance to corn meal. 
From that you get five to ten feet of slate, and then 
you strike the oil sand, which is a sort of pebbly rock ; and 
if the well is going to amount to anything, oil appears the 
moment you penetrate or even scratch this rock. Between 
these strata that I have mentioned, the space is filled up 
mostly with shells, slate, soap rock, sand, etc. , the drilling be- 
ing very easy. But in the sand rocks above enumerated, slow 
time is made by the drillers ; and the mountain sand is so 
hard that it wears the drill, and the particles of steel 
from the bit are very perceptible among the grains of 
sand. 

THE NEW WELLS AT MODOC. 

The stream of oil from a flowing well is not continuous, 
but comes in pulsations , with occasional intermissions of 
entire stoppage of greater or less length. A good flowing 
well runs at first with great force, and the yield of oil 
is accordingly great, but it gradually decreases in production 
until it ceases to flow at all, and thus it must be pumped, 
after which the supply goes on decreasing until its yield will 
not pay the expense of pumping, and then it is shut down. It 
therefore requires ordinarily the constant drilling of 400 wells 
to hold the production up to the level of the demand. But 
at the present time all drilling must stop except in the 
neighborhood of Modoc, because nothing less than a 200 bar- 
rel well will pay back to the owner the first cost, $8,000 to 
$10,000, with oil at the present prices, 80 cents per barrel at 
the wells. Wells that will yield 200 barrels a day are found 
only at long intervals, Modoc being at present the exception 
to this rule, and the richest oil deposit yet discovered in 
Pennsylvania. 

The first well that was sunk at Modoc was the Troutman 
well, which was struck last March. At first it averaged 
about 950 barrels a day, and it turned the attention of oil 
men in that direction. It, however, stood alone for over 
four months before any other wells were finished. Its 
present yield is about 300 barrels a day, and it is considered 
as holding out remarkably well. In July a number of other 
wells were struck, among which two of the richest were 
the Walt Thompson and the Dean & Taylor wells. Their yield 
is now estimated at 650 barrels each per day. There are at 
this place 16 wells, all lying within a square mile, which now 
average 500 barrels each every twenty-four hours. The 
reports that the new oil wells of Modoc are materially falling 
off are not correct. It is the opinion of good experts that 
the yield of oil is even greater than it is reported to be 
by the producers themselves. I saw wells that were said to be 
giving 500 or 600 barrels a day which had every appearance 
of yielding 1,000 barrels a day. As a large number of new 
wells are being drilled in this deposit, the producers, 
being anxious to keep the price of oil as high as they 
can, are evidently underestimating the capacity of their 
wells. 

PRODUCTS OF THE VARIOUS DISTRICTS. 

Of the 34,560 barrels of oil now daily obtained, the First 
District, which is the latest development and includes all 
the big wells, furnishes 18,560 barrels, the Second District 
2,500 barrels, the Third District 4,500 barrels, and all the 
other districts, containing the wells that furnished all the 
oil previous to 1870, 9,000 barrels, making a total as above 
stated of 34,560, 

THE PIPE COMPANIES. 

As is well known, all the oil is delivered from the wells 
to the delivery tanks on the railroads through pipes. These 
pipes are laid generally upon the surface, and they run 
through valley and over mountain, and under rivers, the 
oil being forced through them by steam power. The longest 
pipe now in use is about 15 miles in length. 



Sewing 



The Bridgeport Shirt Factory. —The Howe 
Machine Works. 

A correspondent in the Commercial Advertiser gives 
the following interesting account of his visit to some of 
the extensive manufacturing establishments in Bridgeport, 
Conn: 

Burlock & Co. , large shirt manufacturers, the writer states , 
employ about six hundred hands, and make one hundred 
dozen shirts per day, consuming three thousand yards of mus- 
lin and seven hundred of linen each day, and $9,000 worth 
of thread every year. One hundred sewing machines are 
constantly running, from seven o'clock in the morning until 
eight in the evtning. These machines are worked by steam 
and managed by young girls, the majority of whom are skilled 
performers ; some of these experienced hands earn as high as 
$75 per month. Every part of a shirt is manipulated by 
different hands ; each piece is finished in a room designed 
for the kind of work. It takes sixty women to make all 
the parts of a shirt, and yet it only requires two minutes to 
make this all important garment. From the time the cloth 
is first brought into the cutting room, there is no rest for the 
fabric ; it is tossed about with lighting speed ;the changes made 
from one to another are really marvelous, and, before you 
get over your surprise, the shirt is ready for the laundry, 
where it again flies about without stopping until it reaches 
the inspecting room, where it is allowed ro rest a few 
minutes, when it is carefully looked over, and, if there 
is the slightest flaw found anywhere in its manipulation, 
back it goes to the department where the defect was made. 
We remained some time in the ironing room, and were much 
amused to see the way the women ironed the bosoms, collars, 
and cuffs. The irons are heated almost to a red heat ; they 
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are passed over the linen with very great rapidity, which is I 
no sooner dried, than the ironer again wets the linen and takes 
another red hot iron. This drying and wetting process is 
repeated several times before the linen presents the desired 
glossy appearance. We asked Mr. Perkins what the secret 
was of putting on this much admired polish. The gentle- 
man smiled, and said: "It is nothing but elbow grease." 

After seeing how much labor and scientific work it takes 
to make a shirt, we drove over to East Bridgeport, and were 
escorted through Howe's sewing machine factory. This 
building has a front of 1,256 feet ; it is five stories high, and 
employs 1,500 workmen. They make 500 hundred machines 
per day. Every part of a sewing machine is a branch of work 
by itself, and is manipulated in a separate room under the 
charge of a foreman. We were very much interested in the 
needle department, which is under the charge of Mr. 
Thompson, a very pleasant and affable gentleman, who kind- 
ly gave us many points of information. Twenty thousand 
needles are manufactured in one day . One hundred and 
eighty men and woman are employed in this depart- 
ment . From the wire steel coil up to the time when the 
needle is ready for use, it passes through fifty different 
hands. 



LETTER FROM UNITED STATES COMMISSIONER 
PROFESSOR R. H. THURSTON. 



NUMBER 16. 



Paris, September, 1873. 

Since the date of the previous letter, we have made an ex- 
cursion into South France, visiting the immense iron works 
of Le Creusot, and the great and busy city of Lyons. Our 
trip has occupied only four days, but we have seen and 
learned a great deal and have experienced much pleasure in 
that short period. 

During the year 1872, the total quantity of cast iron pro- 
duced in France is reported as 1,181,262 tuns, of which 
more than one million tuns has been produced by the 113 
blast furnaces which use coke fuel, and 178,571 tuns were 
the product of 115 furnaces using charcoal. The production 
of steel is given as about 140,000 tuns during the same year, 
the amount having doubled in the short space of three and 
a half years, and nearly trebled in about four years. This 
production is the result of the united labor of many estab- 
lishments ; but a single one, that of Le Creusot, is sending 
into market one third of the whole, and we should hardly 
have been justified in leaving France without visiting this 
place, even had it compelled far greater expenditure of time, 
money, and physical energy than it has demanded. We 
were also bound by our acceptance of the courteous invita- 
tion of its hospitable proprietor, M. Schneider, whom we 
had met as a colleague at Vienna. 

The day before leaving Paris on this expedition, we visit- 
ed the locomotive engine building establishment of 
cail & CO. 

on the Quai de Grenelle, near the Champ de Mars. We 
found there a fine collection of shops, employing between 
three and four thousand men in the manufacture of locomo- 
tives and of general work. We were received here with the 
utmost kind.ness and courtesy, as we have been at all of the 
great manufactories that we have desired to visit, with the 
single marked exception of that of Krupp, at Essen. The 
workshops of Cail & Co. cover an immense extent of ground 
just outside the city of Paris. They are all of one story in 
hight, the roots are supported by iron columns and girders, 
and the interior is generally well lighted and ventilated by 
windows in the roof. 

The transportation of material from one part to another of 
the works is effected by cars upon a railroad track leading to 
all the workshops, the traction power being obtained from 
several light locomotives. In the setting-up shops, trav- 
eling cranes are well placed, and are in constant use The 
work is generally very good, although some pieces were 
hardly as well finished as was the average of that which had 
passed inspection, and it would not have been passed as sat- 
isfactory in our own leading shops. The boilei- work was 
quite good. We noticed one riveting machine here, but 
it would not compare favorably with those that we have seen 
elsewhere. In the forge shop the work was good. The 
heaviest steam hammer was said to have a drop weighing 
800 kilogrammes — 1,760 pounds. Judging from the fact 
that there were a hundred draftsmen employed, we should 
conclude that work is not as well systematized as it should 
be in such a place, or as it is in our own establishments of 
this kind, and that alteration of designs must absorb a heavy 
percentage of the profits. It is possible that the variety of 
work done by Cail & Co. , which includes sugar mill work 
and every variety of machinery, may be good cause for the 
employment of so much profit-consuming labor. We were 
pleased to find here a neat chemical laboratory, an auxiliary 
too seldom appreciated by iron works proprietors. 

Taking the 11 A. M. train from Paris, an express running 
through to Marseilles, we enjoyed a very pleasant ride 
through the heart of France, arriving at Le Creusot at 
9 30 P. M. Our route, almost from Paris, to the end of our 
journey, lay through the beautiful and rich wine-growing 
districts, of which the produce is sent to all parts of the 
world. From Verrey to Dijon and Chagny, we were delight- 
ed with the beautiful scenery of the 

c6tbs d'or, 

where are raised the finest wines of Burgundy, and which 
district is given its name from the exceptional value of the 
product of its vineyards. The common table wine of this 
country, which would, with us, be considered a good wine, 



sells for about twenty sous a bottle, while the price of the 
finer brands of +he Cotes d'Or is ten francs here, and proba- 
bly nearly as many dollars in New York, if it is possible to 
obtain them at all in all their native purity and strength. 
Both red and white wines are raised, but the red are gener- 
ally most liked and are best known abroad. Their delicate 
and delicious flavor and their exquisite bouquet are consid- 
ered, by connoisseurs, to be beyond rivalry. 

The level lands of the valley through which the line of 
railroad passes, and the beautiful sunny hillsides on either 
hand, are covered, apparently, by one immense vineyard. 
This whole district, with an area of 250,000 acres, is devoted 
to wine culture, and the annual production has an estimated 
value of fifty or sixty millions of francs — ten or twelve mil- 
lions of dollars. 

We dined at Dijon, the name of which town is familiar to 
all as one of the places which obtained some celebrity during 
the late war. Here we met a veteran who had been partial- 
ly disabled in a skirmish with the Prussians in 1871, and a 
bright young French student with whom we enjoyed a 
pleasant and instructive conversation until our change to the 
branch line leading to 

LE CREUSOT. 

Long before reaching the latter city, we could see, away- 
across the country, great masses of smoke rising slowly from 
the valley and floating across the hills, like heavy thunder 
clouds, obscuring large tracts of the country which was 
elsewhere beautifully illuminated by the bright light of the 
moon, then just past the full. As we finally skirted the 
town and rushed toward the station, a sight burst into view 
such as we had never before witnessed, and to which no 
verbal description can do justice. The vast clouds of smoke 
which we had been watching, miles away, were issuing from 
the tops of myriads of chimneys and from the midst of 
numbers of great blast furnaces, which rose, like so many 
towers of Babel, far above the surrounding building The 
long structures, covering the rolling mills and the forges, 
were plainly seen through the gloom, lighted up by a ruddy 
glow from great masses of hot metal passing through the 
rolls, or by the brighter glare of scores of forge fires ; and on 
the hill above and behind the works, barely revealed by the 
light of the partly obscured moon, we could see the popu- 
lous town which has grown up here, founded and supported 
by this marvelous example of recent industrial progress. 
A dull intermitted roar of escaping steam, the loud clatter 
of gearing from the rolling mills, and the rumble of the 
rolls, with the unceasing concussions of many steam ham- 
mers, the sound of loud voices now and then rising above 
the noise of machinery, and the barking of the numerous 
dogs in the city beyond, mingled and produced almost as 
novel and exciting an impression upon the ear as did the 
strange and interesting scene upon the eye. 

A frugal and truly French repast of bread and delicious 
native wine was furnished at the humble inn at which we 
stopped for the night ; and we retired early, sleeping sound- 
ly in beds as clean and comfortable as we ever found at an 
English country tavern, or inourownNew England. Be- 
fore we had finished our breakfast, our kind friend, the pro- 
prietor of this wonderful establishment, who had already 
been informed of our arrival, called to take us in charge, 
and we spent the day in its exploration. , 

A. century ago, this busy valley was atlesertedand sparsely 
inhabited, spot, forming part of one of the least productive 
estates in France. The discovery of its mineral wealth at 
that period was the commencement of its development, 
by the erection of an ironworks, in 1782, which was sup- 
plied with coal from the beds beneath it and with iron ore 
from the neighborhood. The machinery was driven by one 
of Watt's earliest engines, which is still preserved at Creu- 
sot as an interesting relic. The early prosperity of Creu- 
sot, then called Charbonnieres, was seriously checked by the 
French revolution, and by the subsequent uncertainty in po- 
litical matters ; but, recovering, acquired such extent, when 
purchased in 1837 by MM. Schneider, that its value was 
fixed at 2,700,000 francs, and its production was stated at 
40,000 tuns of coal and 6,000 tuns of iron. The number of 
workmen was not more than 1,200 to 1,500, and the popula- 
tion of Creusot was not much above 3,000. To-day we find 
15,500 people employed in the mines and mills, two thirds 
of whom are engaged in the latter. The establishment pro- 
duces 50,000 tuns of steel rails annually, and the new works, 
the construction of which is already begun, will, in a few 
months, largely increase this figure. Of iron rails, 20,000 
tuns are turned out this year. A hundred locomotives and 
an immense quantity of other machinery are also included 
in the annual out-put of Creusot. 

There are twelve blast furnaces making ordinary and Bes- 
semer pig metal. The later furnaces are 20 meters — 65 feet — 
high, while some of the older ones are 25 meters. The max- 
imum efficiency seems to have been found at an altitude 
which has been found best also in some portions of our own 
country. 

The Whitwell and the Cowper hot blast stoves have both 
been used here, and the new furnaces have a stove which M. 
Schneider calls a hybrid "Whitwell Cowper." The temper- 
ature of blast is carried at about 600° Centigrade = 1,080° 
Fah. The fuel is coke, from native coal raised on the prem- 
ises or at St. Etienne, where are mines which have the same 
ownership. The ores of the neighborhood make very good 
iron, but, for the Bessemer process, iron is made from ores 
imported from Africa. These ores are as pure and rich as 
the English Cumberland, and our best Missouri or Lake Su- 
perior ores. 

Here we saw, for the first time, the molten iron tapped 
from the blast furnace into ladles, which were drawn at 
once to the converters and the iron converted into steel with- 



out intermediate casting, cooling, and reheating. The econ- 
omy thus effected is an important item in these days of close 
competition, and, in part, accounts for the success of these 
inland ironworks in competing with English makers of steel 
ar d in exporting the rails produced here to the United States. 
It is a matter of wonder that this cooperation of the furnace 
with the converter is not oftenermet with, since there is no 
difficulty in making the arrangement, as a matter of engin- 
eering, and there must be many localities where the requis- 
ite capital may be obtained to take advantage of the natural 
facilities existing for such an economical combination. 

The steel rails made here contain four tenths per cent of 
carbon, and are as strong and tough, and as resilient, as any 
made in Europe. They are of Bessemer metal. Where a 
softer steel is required, the Siemens-Martin process is adopt- 
ed. I think that it was at Le Creusot that this method was 
first made successful. 

In the magnificent Creusot exhibit at Vienna were some 
fine samples of the product of this process, but we found 
the finest specimens here that we had ever seen. Such won- 
derfully ductile metal is precisely what is wanted to take the 
place of the weaker and less homogeneous metal, iron, for 
thousands of purposes. These samples were said to contain 
one fourth of one per cent carbon. 

Eight new Siemens furnaces are in course of construction. 
The rolling mills are very large and are unusually well ar- 
ranged. The buildings are neat and substantial and the ma- 
chinery strong and well proportioned. The driving engines 
are not what we should, in the United States, consider the 
best possible design, but are well built and are strong and 
serviceable. The workshops contain much old machinery 
and some that is new and exceedingly creditable. The forge 
contains steam hammers of all sizes up to fifteen tuns 
weight of drop ; and here, as well as in every other depart- 
ment, we saw evidence of good management and of intelli- 
gent supervision. 

We visited the offices and drawing rooms, and found them 
well constructed, pleasant, and comfortable, with every pos- 
sible facility for doing woik and for communication with 
the various departments of the works. The telegraph is 
used very extensively for correspondence. Before leaving, 
we looked into the houses where the locomotives, used by 
the works for their own transportation, were kept. There 
are sixteen now in use, and they are not fully equal to the 
work. They are plain, powerful machines of the common 
continental type of freight engine, and exhibit no specially 
noticeable peculiarities. 

The working people here seem to have a more efficient 
character and more industrious habits than is usual with 
French workmen, and impress the visitor very favorably by 
the contrast which they present to the sluggish, inactive, 
workmen generally seen in Europe. 

After a very thorough examination of this greatest of all 
the French ironworks, alter enjoying the generous hospital- 
ity of our host, and after a stroll about nis pleasant grounds, 
we took the evening train for 

LYONS. 

We have not space in which to describe this fine city, or to 
give even the merest abstract of the memoranda gathered 
here in the great center of the silk manufactures, where 70, 
000 looms, in 10,000 establishments, support 140,000 per- 
sons, and produce a value of $60,000,000 per year. The 
permanent Industrial Kxhibition, which was visited with the 
expectation of learning much that would prove of interest, 
is a sad failure, although it opened so short a time ago un- 
der such encouraging auspices. We saw there some fine 
castings, in Siemens-Martin steel, from the " SociHe Anon- 
yme de GTuirente," and a six inch armor plate from Marvel 
Freres, doubled up without crack, as stated, cold. Chevalier 
& Grenier exhibit a compound portable engine and boiler 
with removable tubes and firebox, as at Vienna. The en- 
gine governor was of the parabolic class, and the whole was 
a good piece of work. The immense buildings look barnlike 
and empty, and we came away disappointed. 

Before taking the train back to Paris, we visited the obser- 
vatory on the hights of Fourvie'es, and spent an hour or 
more enjoying a splendid panorama embracing many miles 
of the valleys of the Rhone and the Sacine, which have their 
confluence at Lyons, and, a hundred miles away, over the 
eastern hills, taking in the hazy outlines of Mont Blanc. 
Then, after an uneventful all night ride, we weie back in 
Paris, ready to leave the continent and to spend a few days 
in Great Britain. R. H. T. 



The Atlantic Cables.— The attempt of the Great East- 
ern steamer to lift and repair the Atlantic ocean cable of 
1868 has failed, owing to stormy weather, and the great 
ship has returned to England. The work is postponed until 
next year. The fault has been located at a point not far 
eastward of the banks of Newfoundland. The cable was 
successfully grappled and lifted several times. A portion 
of the original cable, that of 1858, was brought up during 
the grappling operation and found to be in a fair state of 
preservation. 

•-<•»-» . 

The Preece block system of electric railway signaling is 
worked on the principle that the trains are to be kept a cer- 
tain unvarying distance apart. No train can advance until 
the signal is given that the line for the specific distance ahead 
is absolutely clear. 



The passengers carried by the railways of Great Britian 
in 1872 reached the enormous total of 423,000,000. The 
total number carried in 1850 was only 78,854,422. The in- 
creases is mainly owing to the construction of underground 
and other suburban lines leading out of the large cities. 



© 1873 SCIENTIFIC AMERICAN, INC 



278 



Himtiik 



[November i, 1873. 



AUTOMATIC CAE COUPLING. 

The invention illustrated in our engravings is a new form 
of car coupling, which, while it connects the cars automati- 
cally as they are brought together, allows of the uncoup- 
ling of the vehicles from either their tops or sides. The de- 
vice is claimed to operate perfectly on the sharpest curves 
and steepest grades, and to bring the cars as closely together 
as the ordinary drawheads now used. It is attached to the 
carriages in the usual manner, with perhaps somewhat more 
up-and-down and sideways play. 

Prom Pig. 1 the construction will be readily perceived. A 
is the drawhead of one car, made with a cav- 
ity of sufficient size to receive the connecting 
drawhead, B. Pitting into a recess in A, so 
that its lower and hook shaped end may pro- 
ject down into the hollow portion, is a steel 
coupling block, C, which engages with an- 
other steel block, D, dovetailed and bolted to 
the drawhead, B. The block, C, is provided 
with a ring or handle at its upper portion to 
admit of its being readily lifted out by hand, 
when it is so desired, to uncouple the cars, 
while its movement is limited by a pin or 
screw, B, working in a suitable groove on its 
surface. When raised, the coupling block, C, 
may be held up by a pin placed in a hole 
therein and above the drawhead. 

Pivoted in a slot in the upper part of the 
latter is a bent lever, F, of which the forward 
arm enters a slot in the coupling block, so that, 
by suitably operating the lever, said coupling 
block may be easily lifted up, and the cars 
thus uncoupled. This is effected by a chain, 
G, attached to the upright arm which, passing 
over suitable rollers, connects with one lever 
near the top of the car and with two other 
levers attached to the sides of the vehicle. 

The draw bar, B, has a collar, H, to prevent 
its being forced too far into the opposite draw- 
head when the cars are brought together. 

A point claimed as of considerable advan- 
tage in the invention is the facility with 
which it may be adapted to connect with and 
in the same manner as the common form of 
drawhead. In the forward part of the bum- 
ber, A, is a hole for a coupling pin which secures one end of 
the link. The other extremity of the latter slips over the 
couplingblock, D, where it is held in place by a square angle 
bar, I. One portion of this bar drops into a square though 
somewhat inclined hole in the drawhead, B, at J, and its low- 
er extremity, being notched, locks itself in. This will be 
more clearly understood from the section shown in Pig. 3. 
The horizontal portion of the bar, I, simply rests along the 
top of the drawhead, B, and terminates in an end angled to 
fit the corner of the block, D, thus securely confining the 
link. 

Patented through the Scientific American Patent Agency, 
September 2, 1873. For further particulars regarding pur- 
chase of interest in the patent, etc., address the inventor, 
Mr. Franklin E. Howard, Geneseo, Livingston county, N. Y. 

CUMMINGS' IMPROVED MILL PICK. 

The invention herewith illustrated is a small pick, de- 
signed for both furrowing and cracking, or for light and 



ratchet on its inner surface, a convex rib, A, on its rear 
side, and a loop or socket,. B. The pick or blade is a thin 
steel plate of even thickness, with its upper end bent to fit 
the notches in the clamp plate. 

In adjusting for use, the blade is placed upon the clamp 
plate, its sloping end entering one of the notches, when both 
are applied to the stack, C. The lower wedge-shaped end, 
D, of the stock, enters the loop or socket, B, of the clamp 
plate, and the wedge-shaped lips, B, of the clamp plate fit 
into corresponding channels formed in the ears, P, of the 
stock. It will be seen that a blow upon the cutting edge of 
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heavy stone dressing. The principal advantages are the 
firmness with which the blades are held, the manner of let- 
ting the same down, to compensate for wear, and also the 
facility with which they may be changed. The latter is an 
important feature, as it is often necessary to remove blades 
for sharpening as many as one or two hundred times in dress- 
ing a mill or a run of stones. Two sizes of the implement 
are made, one for farrowing and the other for cracking. 

Pig. 1 represents the entire pick ready for use. Pig. 2 is 
a stationary stock bearing the handle, and Fig. 3 is a detach- 
able clamp plate. The latter is a thin metal plate, having a 



HOWARD'S AUTOMATIC CAR COUPLING. 

the blade will force the clamp plate and blade upward, and 
cause them to embrace the stock with great power. The 
more powerful the blows upon the stone, the more firmly, it 
is claimed, is the blade confined in its place. To remove the 
blade the implement is reversed, and the opposite end of the 
clamp plate struck on any solid substance, when both clamp 
plate and blade will be instantly released. 

As the blades are abraded by use, they can be let down in 
the ratchet until worn out. They are tempered along the 
entire length, and only require grinding to sharpen. 

Patented June 24, 1873, by Mr. Jotham Cummings, of 
West Charleston, Vt., by addressing whom further particu- 
lars regarding sale of rights, etc., may be obtained. 



Tlie Effects of Worry. 
That the effects of worry are more to be dreaded than 
those of simple hard work is evident from noting the classes 
of persons who suffer most from the effects of mental over- 
strain. The casebook of the physician shows that it is the 
speeulator, the betting man, the railway manager, the great 
merchant, the superintendent of large manufacturing or 
commercial works, who most frequently exhibits the symp- 
toms of cerebral exhaustion. Mental cares accompanied 
with suppressed emotion, occupations liable to great vicissi- 
tudes of fortune, and those which involve the bearing on the 
mind of a multiplicity of intricate details, eventually break 
down the lives of the strongest. In estimating what may 
be called the staying powers of different minds under hard 
work,. it is always necessary to take early training into ac- 
count. A young man, cast suddenly into a position involv- 
ing great care and responsibility, will break down in circum- 
stances in which, had he been gradually habituated to the 
position, he would have performed its duties without diffi- 
culty. It is probably for this reason that the prof essional 
classes generally suffer less from the effects of overstrain 
than others. They have a long course of preliminary train- 
ing, and their work comes on them by degrees ; therefore 
when it does come in excessive quantity, it finds them pre- 
pared for it. Those, on the other hand, who suddenly vault 
into a position requiring severe mental toil, generally die be- 
fore their time. — Chambers' Journal. 



HAMILTON'S CONTINUOUS SELF-FEEDING PERMEATOR. 

The object of the device herewith illustrated is to inject 
tallow, oil, or similar material, into the steam in an engine 
cylinder, and thus, by thoroughly permeating, to lubricate 
the vapor and, consequently, the machinery with which the 
same comes in contact. The invention is an ingenious appli- 
cation of the needle principle, the supply orifice being not 
over one thousandth of an inch in diameter, so that the lu- 
bricant is driven in, in the shape of fine mist or spray. Pro- 
bably the most important advantage claimed is that the ap- 
paratus will continue to supply oil even after steam is shut 
I off, as in cases of locomotives on down grades, etc. How 
this is effected will be noted as we progress, in the descrip- 
tion which follows : 

The chamber, A, and distributing bolt, B, Pig. 1, are cast 
in a single piece of any suitable metal. In the bolt are ori- 
fices through its wall, leading to the channels formed by the 
intermediate space between the needle, C, and its interior. 
At the end of the bolt is arranged a conical discharge orifice, 



in which is the steel pointed valve spindle or needle. The 
relative diameters of the needle and opening are such that, 
when the former is screwed down so as to shut off all fur- 
ther flow of the lubricant, its point projects beyond (he hole 
and into the cylinder, so that the orifice is, by this means 
always kept free from incrustation. The needle spindle 
passes through a stuffing bos, at D, and is rotated by the 
hand wheel shown. At B is a socket bearing, to which is 
secured, by means of a screw, a bearing "plate for retaining 
the cup in proper position beside the steam chest or cylin- 
der. 

The oil is poured into the cone-shaped 
vessel, F, in the center of which is cast a 
vertical tube, B, shown in section in Pig. 2. 
The interior of the latter is threaded to 
receive the screw, H. In the bottom of the 
receptacle are made annular supply chan- 
nels, I, and along said screw, H, is cut a 
groove, as shown, to serve as an air pas- 
sage. The screw, H, forms a screw plug 
valve, and terminates in a hollow spindle, 
K. The surface of the female thread in 
tube, G, extends below the discharge ori- 
fices, I, of the supply chamber, and also 
below the inlet or escape openings of the 
air passages, so that each can be opened and 
closed at pleasure by simply turning the 
plug valve. The tube, L, of the sediment 
cock (Fig. 3) is screwed into an opening at 
the base of the chamber, and is formed, 
with a female thread, within a small valve 
chamber into which the oil flows through 
the short passage shown. The valve plug, 
M, is conical at its end, and has a passage, 
throughout its length, opening by branches 
into the valve chamber. 

The apparatus being secured to the cylin- 
der or steam chest, oil or other lubricant, 
is poured into the cup, the valve plug, H, 
being elevated to such a position as to leave 
the lower orifices of the channels, I, and 
air passages open. The air then will es- 
cape as the liquid flows in, a point of ad- 
vantage, as it is claimed to give the engi- 
neer control over the cup, whether the en- 
gine is in motion or not, and with no risk of his getting scald- 
ed with boiling oil or tallow. 

When the chamber, A, is filled, the plug, H, is screwed 
down, thus cutting off the supply. The needle spindle, '~i, 
in bolt, B, is then caused to open the orifice leading into the 
cylinder. The lubricant passes into the bolt, B, through the 
orifices in its walls, and is discharged, as before stated, in 
spray-like form. The steam also enters the chamber, A, 
through the same orifices, but, becoming condensed, falls to 
the bottom, and lifting the lighter lubricant, keeps the lat- 
ter in condition readily to flow to the tubular section of the 
bolt, B. It is stated that when the cup is emptied the amount 
of oil drawn off is just equal to the capacity of the cham- 
ber, and that the lubricant must, consequently, be always 




above the boit and in condition to be fed through the open 
ings. The mere action of the valves, therefore, when steam 
is shut off from the cylinder, it is claimed, is sufficient to 
bring the oil away, so that the lubricant is supplied just 
when the facings become dry and cutting begins. 

To draw off the contents, it is only necessary to turn the 
valve plug, M, and thus allow the sediment, etc., to escape 
through the opening through its center. 

Patented June 24, 1873, to Mr. William Hamilton. For 
further information address William. Hamilton & Co. , Box 
379, Erie Pa. 
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IMPROVED LUBRICATOR. 

We illustrate in the accompanying engraving a new lubri- 
cating device, claimed to ensure a continuous and econom- 
ical flow of oil or similar lubricating material into the cylin- 
ders of steam engines, and, besides, to possess many improve- 
ments and advantages in general construction. 

The oil is poured into the cup, A, Fig. 1, and 
descends by the glass tube, B, into the circular 
receptacle shown. At C, the apparatus is at- 
tached to the cylinder, the steam from which, 
when the valve, D, is opened, passes up the 
tube, E. This tube is movable in the direc- 
tion of its length and is held tightly in stuffing 
boxes, as indicated in the sectional view of its up- 
per portion, Fig. 2. G is the condensing surface, so 
that the steam, emerging from the end of tube E, 
fills the intermediate space between said tube and 
the inner periphery of G with water. It is clear 
that, by moving tube E up or down so as to bring 
its upper end nearer or further from the cover of 
G, the condensing surface will be decreased or 
augmented so that less or more water will pass by 
pipe H, and mingle with the oil in the reservoir. 
The effect of this addition of water is to displace 
the oil, raising the latter bac>t through glass tube 
B and pipe H into G, and thence down tube E into 
the cylinder at C. The glass tube, B, affords a 
convenient means for the engineer to perceive the 
amount of oil in the apparatus, and also to know 
when the water entirely displaces the lubricating 
material in the reservoir, a fact indicated by its 
appearance at the bottom of the tube. There is 
an opening in the lower part of the reservoir which 
communicates through pipe I and valve J with 
the bent conduit shown, thus allowing the contents 
to be drawn off at will. The valves at J and at A 
are provided with screw thread collars, which se- 
cure them in place and through which their stems 
freely work. This is designed to obviate the diffi- 
culty, which arises when the thread is on the valve 
stem, in screwing the plug down on its seat in case 
of any foreign material stopping the way. With 
the present arrangement, the collar is the securing 
portion, while the stem may be turned around so 
as to grind the valve into its seat. 



absolute alcohol until the reaction no longer takes place. 
From the quantity added it is easy to calculate the percentage. 
If the spirit tested is above 66'8, water is added from a grad- 
uated measure until the starch paper turns blue, and the 
percentage calculated from the quantity of water added. Tf 
potassium be thrown upon alcohol of specific gravity 0'830. 




Here are exhibited the choicest articles of workmanship, em- 
bracing those forms of art which, for ages, have satisfied 
the popular tastes of Japan, but which, under the rapidly 
improving ideas of her people, will soon for ever disappear. 
Remarkable sea monsters of grotesque form, birds, vases, 
globes, etc., having the appearance of solid materials, ela- 
borately adorned, but in reality composed of pa- 
per, stretched and supported on bamboos, sur- 
prise and interest the visitor on every side. The 
display of Japanese trappings for horses, vehi- 
cles, saddles, bridles, and equestrian equipments 
is quite extensive and includes many peculiar- 
forms. For example, instead of a stirrup like 
ours, the Japanese use a piece of wood bent at 
a sharp angle, to one end of whbh the stirrup 
strap is attached, while the foot rests on the por- 
tion below, which hangs horizontally. The stir- 
rup is beautifully decorated. The wealthy Ja- 
pansse, when they ride, present a gorgeous ap- 
pearance, the animal being covered with gold- 
plated straps, bridles, and fringes, while the dress 
of the rider is adorned with golden emblems, 
and his belt filled with costly swords. 

The show of Japanese arms is very fine, espe- 
cially the collection of swords. These are of cu- 
rious forms and elaborate workmanship, great 
pains being taken in the ornamentation of the 
hilts. The steel is of splendid quality. 

In their mental power and readiness to appre- 
ciate the ideas and appliances of modern nations, 
the Japanese are decidedly in advance of other 
Eastern peoples ; and now that the government is 
so fully committed to the re-education of the peo- 
ple, on the basis of Western civilization, the na- 
tion will soon take a high rank. Large numbers 
of Japanese young men, from the prominent 
families of the Empire, are now being educated 
in Europe and this country. At the Vienna Ex- 
position a special delegation of Japanese students 
and officials are employed to copy and procure in- 
formation about everything which they consider 
to be useful for introduction into Japan. 



POWER'S IMPROVED LUBRICATOR. 



The inventor informs us that he has had this device in use I it takes fire; but with spirits of specific gravity '823 and un- 



for some time past and has experienced uniform success. 
The flow is constant and unobstructed, while the expendi- 
ture of oil is reduced to a minimum. The construction is 
strong and durable, and the apparatus generally appears to 
us as showing considerable ingenuity as well as being well 
adapted for its pur- 
pose. 

Patented through the 
Scientific American Pa- 
tent Agency, January 
7, 1873. For further 
particulars address the 
inventor, Mr. James 
McL, Power, Port 
Townsend, Washing- 
ton Territory, or at 
Warren, Trumbull 
county, Ohio. 



der, it will not take fire. 



THE JAPANESE DEPARTMENT AT VIENNA; 
Among the most interesting displays of Oriental produc- 
tions at the Vienna Exposition is the Japanese department. 



Testing Alcohol. 

It is customary to 
obtain the percentage 
of absolute alcohol and 
water in mixtures of 
alcohol by taking the 
specific gravity with a 
hydrometer especially 
adapted to the purpose 
and called an alcohol- 
ometer. When a liquor 
contains sirups and ex- 
tractive matters, the 
specific gravity fails to 
indicate the amount of 
alcohol present. In 
such cases it has been 
necessary to distil off 
the alcohol and then 
measure it. 

In these cases, and 
also where no alcohol- 
ometer is at hand, or 
the quantity of the li- 
quid is too small to 
float one, Vogel's me- 
thod may be employed. 
He found that, when 
dry starch paper was 
dipped into a solution 
of iodine in alcohol of 
66'8 per cent or over, 
the starch was not 
turned blue. If the 
spirits contained less 
than 66'8 per cent abso- 
lute alcohol, the paper 
is immediately blued. 
To apply the test to 
weaker alcohols, it is 
only necessary to add 




THE JAPANESE DEPARTMENT/ AT THE VIENNA SHOW. 



POTATO BLIGHT AND ROT. 

Dr. Thomas Taylor, of Washington, D. C.„ 
communicates to The Lens the result of experiments upon po- 
tatoes, for the examination into the chemical and struc- 
tural theories of Dr. Lyon Playfair and the fungoid views 
of several leading mycologists. Among other tubers, one 
half of a potato brought frorA Santa Fe, New Mexico, was 
placed in water with a diseased specimen and the other half 

in water to which su- 

garhadbeen added. 

An Ohio potato was 
similarly arranged , 
and the effect of al- 
lowing it thus to re- 
main for a consider- 
able period noted. 
On the twentieth 
day, the Ohio speci- 
men had entirety 
dissolved, while the 
Santa Fe potato was 
uninjured. Compar- 
ing the portions in 
the sugared water, 
the Ohio tuber ap- 
peared a mass of in- 
fusorial life, myce- 
lium, and budding 
spores, with a strong 
odor, no starch cells 
being discernible. 

The New Mexican 
specimen showed 
few infusoria, and 
the starch granules 
arranged in cellu- 
lose, between, which 
bundles of mycelium 
and budding spores 
appeared in profu- 
sion. No liberated 
granales were visi- 
ble. Since the seex- 
periments, other nor- 
thern and eastern 
varieties have been 
tested by fungoid so- 
lutions in contras-t 
with some of the 
New Mexican varie- 
ties, giving like re- 
sults, clearly demon- 
strating the superi- 
ority of the Santa Fe 
potatoes, over all 
others thus far ex- 
amined, in respect to 
their powers of re- 
sisting fungoid and 
infusorial action. 

We note that the 
government is about 
to test, by samples 
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of every variety of potato from the a bove mentioned local, 
ty, their anti- fungoid qualities in the open field and in con- 
irast with the usual varieties grown in that section of the 
country. 



THE NEW EXPLORATION OE THE AMAZON RIVER, 
BY PROFESSOR ORTON.— TIP THE AMAZONS. 



A THOUSAND MILES ON THE GREAT RIVER. — SCENERY. 

A voyage on the Amazons is excessively monotonous. A 
vast volume of smooth, yellow water, floating trees and 
grass, low, linear- shaped islets, a dark, even forest, the 
shore of a boundless sea of verdure, and a cloudless sky 
with occasional flocks of screaming parrots, these are the 
general features. No busy towns are seen along the banks ; 
only here and there a palm hut or Indian village, half bur- 
ied in the wilderness. No mountains break the horizon, 
only a half a dozen table-topped hills ; and while many 
bluffs of red and yellow clay are visible, they are exception- 
al, the usual border being low alluvial deposits, magnificent- 
ly wooded, but half the year covered with water. The real 
grandeur, however, of a great river like this is derived from 
reflecting upon its prospective commercial importance and 
immense drainage. A lover of Nature, moreover, can never 
tire of gazing at the picturesque grouping and variety of 
trees with their mantles of creeping plants; the wild, un- 
conquered race of vegetable giants ; the " reckless energy of 
vegetation," compared with which the richest woods on the 
Hudson are a desert ; the dense canopy of green, supported 
by crowded columns, branchless for fifty or eighty feet ; the 
parasites and undergrowth struggling for life ; the broad- 
leaved bananas and gigantic grasses ; the colossal nut and 
pod-bearing trees ; and above all the hundreds of species of 
palms, each vying with the other in beauty and grace. 
Through such a densely packed forest flows the Amazons 
with all the grandeur of an ocean current. 

In giving our voyage up the great river to its source among 
the Andes, we shall touch only at representative points, and 
confine ourselves mainly to such commercial and industrial 
facts as will be likely to interest the practical man. From 
Para, to Santarem, ]the first town of importance, is 543 miles. 
The passage can be, made by steamer once a week, sometimes 
oftener; fare, $25 -time, four days. Twenty hours after 
leaving the capital, the steamer stops at the little village of 
Breves on the southwest corner of the great island of Mara- 
j6. Rubber is the chief article of export. Here begins a 
labyrinth of narrow channels connecting the Amazons with 
the Para; and as the forest is usually luxuriant, the sail 
through to the Great River is the most memorable part of 
the whole voyage. Here the palms are seen in all their 
glory; the slender assai and jupati with their long, plume- 
like leaves, the miriti with enormous fan-like leaves, and the 
bussvi with stiff, entire leaves, some thirty feet long. The 
banks are frequently bordered with heart-shaped arums and 
waving arrow grass, or with plantations of the cacao tree 
and mandioca shrub. 

The first view of the Amazons is disappointing, as it is 
nearly filled up with islands , but where the Xingvi comes 
in, it shows its greatness, being ten miles wide. At the 
mouth of this tributary is situated the pretty village of Por- 
to de Mos, now numbering but 800 souls, but destined to be 
an important center in the rubber trade, while the country 
up the Xingii is admirably adapted for coffee. Passing the 
singular hills of Almeyrem and the rightly named village of 
Monte Alegre, famous for its cattle, we reach 

SANTAREM 

at the mouth of the Tapajos. This ambitious but, to an 
American, sleepy looking city is the half-way station be- 
tween Para, and Manaos, and is now aspiring to become the 
capital of a new province, to be called Baixo-Amazonas, ex- 
tending from Obydos to Gurupa. It is not thriving, how- 
ever, barely maintaining its old number of 2,500 souls. Of 
these about 2,000 are Indians, Negros, and mixed, including 
two hundred slaves. The situation is beautiful, lying on a 
green slope facing the clear Tapajos, with undulating campos 
and flat-topptd hills in the rear. Three or four long rows of 
low, whitewashed, tiled houses, with less than half a dozen 
two-storied buildings and one Jesuit church, make up the 
city. There is a "Collegio" for boys and girls, the former 
department having fifty students varying in age from eight 
to sixteen, and a course of'four years for the study of gram- 
mar, arithmetic, geography, history, French, Latin, algebra, 
and geometry. Just now there is a conflict betweei. the Je- 
suits and the Masonic order, the government siding with the 
latter. The priest declaied from the pulpit he should obey 
Rome rather than Rio. The climate of Santarem is delight- 
ful, the trade winds tempering the heat (which is seldom 
above 83 r ) and driving away all insect pests. The chief dis- 
eases are syphilis and fevers. Dr. Stroope, an immigrant 
from Arkansas, is the sole physician. The soil in the imme- 
diate neighborhood is sandy and poor ; but inland, especial- 
ly, where the 

AMERICAN COLONISTS 

have located, it is exceedingly fertile, rice, for example, hav- 
ing a yield of seventy-five bushels to the f.cre, and tobacco, 
one thousand pounds. The great want is a laboring class ; 
there are too many shopkeepers and too few workers. Yet 
such as are willing to work can be hired for fifty cents a day. 
One paper, a foot square, is published weekly. The follow- 
ing prices will give some idea of living at Santartm : Wheat 
flour (mostly from Harper's Ferry, U. S.) costs $16 a barrel ; 
and New York goods generally sell at three times their orig- 
inal value, the chief addition being made at the custom 



house atPara. Agricultural implements are at double their 
price. Butter (all from England and the United States), 80 
cents a pound ; Holland cheese, 75 cents ; Newfoundland 
codfish, 20 cents a pound ; Lowell domestics, from 25 to 40 
cents a meter; sawn lumber, $20 a hundred. Of home pro- 
ductions, cacao sells in the city from $2.10 to $2.20 an arro- 
ba (32 lbs.) ; coffee from 16 to 24 cents a pound ; sirup (no 
sugar is made), 40 cents a f rasca (5 pints) ; maize, $2 a bushel ; 
cachaga rum, 50 cents a gallon : peanuts, $2 a bushel ; Bra- 
zil nuts, $1.50 a bushel ; farina, $5 a bushel ; tobacco, $1 to 
$1.25 a pound; lime, $3 a barrel; pork, 35 to 40 cents a 
pound ; beef, 7 to 9 cents a pound ; hides, at the ranchos, 5 
cents a pound, at Santarem, 7 cents a pound, at Para, 12 to 
14; cattle, at the ranchos, $15 to $20, at Santarem, $25 to 
$28, at Para, $35 to $50 ; horses, at the ranchos, $35 to $40, 
at Santarem, $40 to $50, at Para, $50 to $100. 

The best paying business at Santarem would be in the 
manufacture of brick, leather, and lumber. The only ar- 
ticles manufactured are caju wine, cachaga, soap, and 
lime. Nearly all the following exports, given in the order 
of their valuation, come down the Tapajos : Rubber (about 
7,000 arrobas annually), cacao, hides, dried beef, fish, farina, 
salsaparilla, tobacco, guarana, copaiba oil, Brazil nuts, tal 
low, cattle, horses, and lime. Coffee, sugar, and rice are 
imported from below, although hardly any part of the Am- 
azons valley would produce more. Rubber gathering has 
not only killed agriculture, but drained the district of 2,000 
inhabitants. 

Santarem is of interest to the American reader as it was 
selected for colonization by emigrants from the Southern 
States. Most of the colonists have left, only six families re- 
maining ; but these contain nearly all the enterprise and in- 
telligence of the motley party that left Mobile in 1867. 
These have chosen their plantations on the slopes of the hills, 
six miles south of the city, and are astonishing the Brazili- 
ans with the results of their industry. The land is rated at 
22 cents an acre ; but practically the colonists enjoy " squat- 
ter sovereignty," pre-empting a square mile, and paying no 
taxes except on exports. They can sell their improvements, 
but not the land. The soil is black and very fertile. It beats 
South Carolina, yielding, without culture, 30 bushels of rice 
per acre. Sugar cane grows eight feet high, or twice the 
length of Louisiana cane, and fully as sweet. Sweet pota- 
toes grow naturally ; indeed it is impossible to exterminate 
the plant. Broom corn and cotton grow luxuriantly. In- 
dian corn does not mature well; turnips grow finely, but do 
not come to seed ; grapes do well, but the ants devour them. 
The following 

VALUABLE VEGETABLE PRODUCTS 



abound at the American settlement : abio, ata, pine apple, 
pikia, papaw, araca, inga, abacati, bread fruit, orange, ban- 
ana, cocoa nut, peach palm, cupuassu, caju, cara (or yam, 
four or five kinds), three kinds of mandioca, tomato, pepper, 
ginger, Brazil nuts, tonka bean, sugar cane, sweet potato, 
squash, Lima bean, rice, tobacco, indigo, and pita ; while in 
the dense forest we find, the following trees, many of them 
unknown to commerce, but furnishing the richest cabinet 
woods or timber : itaiiba (often 60 feet high and 4 feet 
through), cedar (specimens of which occur 100 feet high and 
7 feet in diameter), jutahi (a very hard, dark wood, used for 
sugar mill rollers, etc. ,) sapucaya (resembling hickory, the 
clear trunk of which is often 50 feet high), loira (the pine of 
the country), moira-pushiiva (similar to black walnut), cuma- 
ru, sapupera, macacaviba (very close grained), acariuba (very 
durable), javana, rosewood, pracuuba (very hard), pao-mu- 
latto, pao-prito, pao-d'arco, and andir6ba. With Nature so 
generous, with a healthy location at the outlet of the rich 
Tapajos, and, though 500 miles from the sea, accessible to 
Atlantic vessels of heavy tunnage, Santarem is suie of a 
brighter future. From Santarem to 

MANAOS, 

the capital of the upper province of Amazonas and the sec- 
ond city in magnitude on the river, is 460 miles. Three vil- 
lages of importance are passed in this voyage: Obydos 
(seated beside a bluff on the " narrows," where the river, con- 
tracting to a strait not a mile wide, has a depth of forty 
fathoms and a current of 2'4 feet per second) exports con- 
siderable cacao and Brazil nuts. Villa Bella, insignificant 
in itself, is the outlet of a large and rich inland district, ex- 
porting cacao, guarana (from Manes), piraracii fish, bast, 
Brazil nuts, tonka beans, tobacco, coffee, caferana, copaiba 
oil, hides, and beef, but importing almost every necessary of 
life. And Serpa, built on a high bank of variegated clay, 
nearly opposite the entrance of the Madeira, has a deep wa- 
ter frontage, where vessels might easily dispense with 
lighters, montarias, etc. But wharves and piers are yet to 
be on the Amazons. The excuse for not building them is 
that the great difference between high and low water (50 
feet) precludes their construction. We think any experi- 
enced mechanic from the North could easily show that piers 
on 'the river are among the possibles, and at the same time 
reap a fortune for himself. One is greatly needed at Mana- 
os, where sometimes twenty -five steamers unload every 
month. 

On the left bank of the dark Rio Negro, ten miles from its 
junction with the Amazons, stands the St. Louis of Brazil, 
the city of Manaos. The site is admirably located for either 
residence or commerce. It is uneven and rocky, twenty 
feet above high water mark. The river in front is deep 
enough for the Great Eastern, and its banks for hundreds of 
miles are packed with a luxvfriant forest of valuable trees. 
The soil is fertile in the tropical sense ; and the climate is 
Neapolitan, Nature having left little to be desired in this re- 
spect. We did not see the mercury rise above 93° at mid- 
day, and the nights are invariably cool, with but few mos- 



quitos. The country around is quite romantic for the val- 
ley, being undulating and covered with picturesque vegeta- 
tion ; while the igarapes or canoe path3 winding through the 
forest are among the most beautiful features in the Amazo- 
nian landscape. 

The city, for a long time stagnant, is now rapidly improv- 
ing. As we saw it in 1867, it was meanly built, without a 
show of enterprise, without a hotel, and not 3,000 inhabit- 
ants. It now numbers 5,000 souls, with 17,000 in the dis- 
trict, a mixture of Brazilians, Portuguese, Negros, Indians, 
Italians, Jews, Germans, and English ; it has a fine cathe- 
dral, to cost, when completed, $200,000, and a President's 
palace in process of construction ; two hotels and a market, 
beside many elegant private houses. The city is lighted 
with 500 kerosene lamps, has day and night schools, with an 
Episcopal Seminario, three newspapers, one daily; and one 
two horse carriage, which is advertised " to let, rain or 
shine." But there is neither bank nor book store. 

Agriculture, as everywhere on the Amazons, is dead ; even 
farina, the bread of the land, is imported from Para, although 
this is the mandioca country. In fact, there is a constant 
lack of food in the city. 

PRICE OF LABOR AND PRODUCTIONS. 

The only productive industry worth mentioning is seen in 
one steam saw mill, one brick and tile establishment, and 
one soap factory. Masons and carpenters get from $2.50 to 
$5.00 a day ; pilots $100 a month ; and physicians $5 a visit. 
The daily " Commercio de Amazonas" costs $10.00 a year. 
Hotels, $2 per day. The following prices, current the pres- 
ent month (August), will serve to illustrate life a thousand 
miles up the Amazons : Cacao, $2.20 an arroba ; tonka beans, 
20 cents per kilogramme ; puxuri (nutmegs), 90 cents per kilo- 
gramme; guarana, 68 cents per kilogramme; Brazil nuts, 5 
cents per kilogramme ; copaiba oil, 70 cents per kilogramme ; 
fish glue, 90 cents per kilogramme ; dried meat, 21 cents per 
kilogramme ; dried pirarucu fish, 23 cents per kilogramme ; 
vanilla, 45 cents per kilogramme ; indigo, $2 per kilogramme : 
salsaparilla in bundle, 80 cents per kilogramme ; tucum 
thread, $1.00 per kilogramme ; tallow, refined, 90 cents per 
kilogramme ; rubber, from 56 cents to 85 centn per kilo- 
gramme ; rubber, in liquid, $2.53 per kilogramme ; aguar- 
dente (cane rum), from 15 to 20 cents a liter : tapioca, 20 cents 
a liter ; piassaba, in the rough, 12 cents per kilogramme ; 
piassaba cord, 50 cents a centimeter; piassaba brooms, $1.60 
a dozen ; estopa or bast, 9 cents per kilogramme ; hides, 26 
cents per kilogramme ; cotton hammocks, from $5 to $14 
each; tucum hammocks, feathered, $45; cedar logs, $1 per 
meter ; cedar or itaiiba boards, sixteen feet long, eight inches 
wide, unplaned, $18 a dozen ; cabinet wood in boards, 45 
cents a meter ; steamer fuel, $20 a thousand sticks, each 
weighing on the average fifteen pounds* ; native brick (8X6 
X 2 inches) and tiles, from $50 to $75 a hundred, at Para, 
$35 ; the ordinary red sandstone rock, which abounds in the 
vicinity, unworked, 75 cents a cubic foot. 

DUTIES AND FREIGHTS. 

The provincial duty on liquors is 25 per cent ; on rubbei, 
12 per cent; on fish, 5 per cent ; on all other articles, 10 per 
cent. If exported, 5 per cent extra is collected at Para, be- 
sides fees. Rubber collected in Peru and Bolivia pays no 
duty. Steamer freight between Manaos and Para, on rub- 
ber, 25 cents an arroba ; on coffee and cacao, 24 cents an ar 
roba ; on Brazil nuts, 35 cents a bushel ; on brick, $20 a 
thousand ; cotton, 30 cents an arroba; hides, 20 cents each; 
crude piassaba, 25 cents an arroba ; salsaparilla, 30 cents an 
arroba; tobacco, 25 cents an arroba; boards, $3.30 per 
dozen; beeves, $7.50 each; horses and mules, $10 each. 
Freights between Manaos and San Antonio on the Madeira ; 
on rubber and salsaparilla, 40 cents an arroba ; cacao, coffee, 
dried beef and tallow, 32 cents an arroba ; Brazil nuts in 
sacks, 35 cents a bushel ; hides 25 cents each. To Hyutana- 
han on the Purvis, the tariff is about the same. 

The produce of the Rio Negro and Solimoensdoes not stop 
at Manaos, but goes directly to Para, and must be purchased 
there. This is owing to the fact that Para merchants have 
put the producers under obligation, so that producers up the 
river cannot sell at an intermediate place. But Manaos is 
determined to become independent of Para, ; and the project 
of a through line of steamers from Manaos to Europe is on 
foot. With a healthy climate and fertile soil, a situation near 
the mouths of four great rivers, the Maderia, Negro, Purvis 
and Jurua, and having water communication with two thirds 
of the continent, this city has commercial advantages un- 
surpassed. What it wants is an even and generous legisla- 
tion and an industrial class. James Orton. 



Honors to Operatives and Foremen. 

The Society of Arts and Manufactures, Vienna, has issued 
134 silver medals, with diplomas, to operatives and fore- 
men, recommended for the honor by employers who were 
exhibitors at the Exposition. 
The distribution is as follows : 

United States of America 5 

Great Britain 10 

France 18 

Germany 13 

Italy 9 

Switzerland 5 

Belgium 5 

Holland 4 

Portugal 5 

Denmark 4 ■, 

Sweden 7 

Russia 5 

Greece 3 

*Cutting wood for the steamers Is very lucrative. Many will soon go into 
the business with steam or horse power and make fortunes. The forest is 
free to all. The great difficulty in ascendinghigh up certain tributaries is 
not so much the lack of water as the lack of fuel, there being no one to 
cut tt. 
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Tr^iji of Steam Canal Boats on the Erie Canal, In 
Competition for the State Reward of One Hundred 
Thousand Dollars. 

The trial of steam canal boats on the Erie canal, in corn- 
petition for the $100,000 prize, came off between Syracuse 
and Utica, N. Y., on October 15 and 16. 

The members of the State Commission present at the trial 
were Van R. Richmond, George Geddes, John D. Fay, E. S. 
Prosser, Daniel Crouse, W. S. Nelson, and George W. Chap- 
man ; also D. M. Greene, engineer in charge, and H. A. Pe- 
trie, Secretary of the Commission. 

The boats were required to be able to carry 200 tuns of 
cargo, besides their motive power, and to make an average 
of three miles an hour. But none of the boats made this 
time, and none can claim the reward. 

The following is a brief description of the five competing 
boats, their machinery, etc. 

THE WILLIAM BAXTER 

was built especially to compete for the prize. She is 96 feet 
long and 17 feet beam, and has much sharper lines than 
the ordinary canal boats. Her bottom is perfectly flat, and 
her sides, stem, and stern, vertical. The outlines of the im- 
mersed portions of her bow and stern are the same. She 
has an overhanging deck at the stern to protect her propel- 
lers, and with 200 tuns of cargo she draws 5^ feet water. 
Her machinery consists of a Baxter upright boiler, and a 
pair of Baxter compound condensing engines, 7x12 and 
12x12. Her boiler is 6 feet high, 46 inches diameter, and has 
152 two inch flues, and a grate surface of 7 feet. She is 
propelled by 2 three bladed twin screws, of 4i feet diameter 
and 4 feet pitch. The amount of coal consumed in running 
from Syracuse to Utica, a distance of 56 miles, was 830 lbs. 

THE POET BYKON. 

This is a full sized canal boat of the ordinary outlines, but 
with a recess or trunk, extending along the center of the bot- 
tom of the boat and terminating in an opening, cut in the 
stern for the reception of the paddle wheel. This paddle 
wheel is 10 feet in diameter and has eight feathering pad- 
dles made of boiler iron. The wheel is driven by two 12x24 
horizontal non -condensing engines, which are set on the 
quarter. The amount of coal consumed from Syracuse to 
Utica was 4,450 lbs. 

THE CEKTRAL CITY. 

This boat is built somewhat sharper at the bow than the 
ordinary boats. She is 96 feet long and 17 feet 4 inches 
wide ; and she is driven by two common paddle wheels, 
placed in recesses cut in the stern. These wheels are of 9 
feet diameter, and are driven by a 10x17 horizontal engine. 
The boiler is 16 feet long and 4 feet diameter. The peculi- 
arity of this boat consists in an arrangement for raising and 
lowering the paddle wheels and machinery, so as to obtain an 
uniform immersion of paddles without regard to the draft of 
water. This adjustment is accomplished by means of four 
vertical screws, on which the entire machinery, engine, and 
boiler, rest. The amount of coal consumed from Syracuse 
to Utica was 7,280 lbs. 

THE C. C. POPE 

is a regular canal boat of the largest size, to which the screw 
propeller and machinery are attached without any cutting 
away of the hull of the boat. A common screw is placed on 
the outside of the stern in a triangular frame, and an up- 
right shaft and gearing connect this with the engine. The 
propeller wheel is raised and lowered by means of a screw to 
suit variable depths of water. The engine is 10x12, and, 
with the boiler, occupies but 12 feet of the length of the 
boat, at the stern. This boat has a steam windlass attached, 
which is used in hoisting cargo and pulling the boat in and 
out of locks. The amount of coal consumed from Syracuse 
to Utica was 3,454 lbs. 

THE WILLIAM KEWMAK 

is on about the same model as last year, but has a Hubbard 
hydraulic propeller in place of her old screw. She has an 
horizontal tubular boiler, 8 feet long and 44 inches in diam- 
eter, and a grate surface of 13 feet ; and she is driven by a 
single 12x12 upright engine. The propeller is 4 feet 8 
inches in diameter and 3 feet long. The amount of coal con- 
sumed from Syracuse to Utica was 4,500 pounds. 

The boats left Syracuse, October 15, as follows : 

William Baxter 6 : 23 A M. 

Port Byron \ 9J15 '•< 

Central City 10:16 " 

C.C.Pope J... 11 |oO " 

Vv ixliam Newman 11 : 19 " 

They arrived at Rome as follows : 

William Baxter 9 : 26 p. M., October 15. 

C C. Pope 5 : 30 A. M„ " 16 

Port Byron 6:09 " 

Central City 6:55 " " " 

William Newman 8 : 53 " " « 

The boats left Rome as follows : 

William Baxter 9 : 45 p. M October 15. 

C.C.Pope 8:40A.M„ " 16 

Port Byron 9:00 " << 

Central City 9 : 10 " • « 

William Newman 9:50 " '•< « 

The boats arrived at Utica dock, October 16 : 

William Baxter 2:30 A.M. 

C. C. Pope 1:22 p M 

Port Byron g.jg ( < 

Central City '.'.'..' 2'18 " 

William Newman -| g-gi " 

The detentions of the various boats along the way were 
very great, the total detentions of the Newman alone being 
about five hours. 

The Syracuse Journal gives the following conclusions, 
drawn from remarks made by several of the commissioners': 



1. That it is quite impossible to invent any machinery that 
will propel a boat carrying two hundred tuns at a less cost 
than when moved by horse power, with the present dimen- 
sions of the canal. 

2. That boats, as now constructed, are too large for the 
capacity of the canal, their progress being retarded by natural 
and well known laws relating to space for the displacement 
of water. 

3. That as the law requires that inventions shall be of a 
character making them practical for superseding horse power, 
an award is not likely to follow the test. 

4. The law requires a speed of at least three miles an hour ; 
and as none of the boats made that time, an "ward cannot be 
legally made. 



See announcement on another page for a special edition 
of the Scientific American. Sixty thousand copies to be 
mailed gratuitously, postage prepaid, to manufacturers, ma- 
chinists, contractors, and others engaged in industrial, 
scientific, and mechanical pursuits. Parties having ma- 
chinery or new inventions to sell will find this an unusual 
medium to advertise their cases. 



Erratum. — The address of Mr. Dittenhaver, the inven 
tor of the wood filling described on page 186 of our cur 
rent volume, is Napoleon, Ohio, and not Chapalear, Ohio' 



$tant %mtAan anfl ^owigti iatettts. 



Improved Check Runner. 

John Haggerty, Corry,Pa.— This Invention consists In providing the base 
portion of the loop or runner with projections, to prevent the same turning 
on Its axis, and In, combining therewith- a screw and disk (or washer) 
which are applied to the opposite side of the strap or head piece of the 
bridle. 

Improved Car Coupling. 

"William F. Senior, Ripley, Ohio.— Two arms are placed in the cavityof the 
hopper-shaped coupling box. The forward ends of tfre arms are rounded 
off,andrest against concave shoulders formed in the forward parts of the 
sides of the box, where they are securely pivoted to said box, the said 
shoulders projecting inward sufficiently to prevent the forward ends of the 
arms from Delng struck by the entering coupling bar. Springs are placed 
between the rear ends of the arms and the sides of the box, and are de- 
signed to hold the rear ends of the said arms pressed inward or toward 
each other. The ends of the coupling bar are rounded off, and have shoul- 
ders formed upon their sides, so as, when pushed in, to force the inner ends 
of the arms apart. As the shoulders of the end of the coupling bar pass the 
ends of the arms, the springs force the arms Inward, so that the shoulders 
of the said coupling bar may rest against the ends of the arms, which thus 
sustain the draft. In the cavity of the box is formed a recess to receive 
the coupling bar and center it, so that It may bear equally upon the arms. 
Upon the Inner ends of the arms are formed projections, between which is 
placed a block, so that the arms may be forced apart to release the coupling 
bar, by turning the said block, which Is thus protected from being struck 
by the entering coupling bar. The block Is attached to the end of a crank 
whlcn passes up the platform of the car, so that the arms may be forced 
apart to release the coupling bar by turning the same. When the crank Is 
released, a spring brings the block parallel with the projections of the arms. 
With this construction, when the cars are being run together, should the 
end of the coupling bar drop too low, it may be raised and held In proper 
position by the attendant from the platform of the car by means of a rod 
having a hook formed upon Its end, or from the top of the car, by using a 
longer rod. The cars may thus be coupled without danger. By suitable 
construction, the cars can be readily uncoupled when under headway. 

Improved Nut Lock. 

Homaid C. Lowe, Northeast, Md. , assignor to himself and John B. Haley, 
of same place,— This Invention is an improvement in the class of nut locks 
In which a metal plate is placed in a recess of the washer of the nut, and 
Its ends bent up against the sides of the latter. The Improvement relates 
to the combination of a washer provided with projections on Its under 
side, and two straight grooves In Its face (the same crossing each other at 
right angles) , and a sheet metal locking plate , whose form is that of a Latin 
cross, to adapt it to fit in said grooves, and thus form a double lock f cr the 
nut. 

Improved Stamp Mill for Ores. 

Giles S. Olln, Deer Lodge, Montana Ter.— The object of this Invention is 
to improve the machines now in use for crushing quartz in the process of 
mining. The cam shafts are supported In boxes on the uprights. There are 
rubber springs on the stamp stems, which are compressed by the cam as 
the stamps rise and react to give the stamp a quick downward movement. 
The stamps are placed on the hypotenuse of the triangular bed, and the 
coarse quartz is fed through a hopper under the most elevated stamp, which 
has the coarsest screen. After undergoing the stamping process within 
this screen, the quartz is spouted under the next stamp, whose screen is 
finer, and from this It is spouted un-der the last stamp, and when it passes 
from the last and finest screen it has been reduced to powder. The quartz 
falls by Its own gravity from one stamp to another through the spout. 
This Is what is called spouting the quartz from one stamp to the other. 
The screens not only increase in fineness as the quartz descends, but also 
in speed, and are reduced in lift from the first to the last stamp. By reduc- 
ing the lift and Increasing the speed of the lower stamps, the latter are 
made to work nearer the dies. 

Improved Head Band. 

Daniel McKlnnon.Wapplnger's Falls, Iff. Y., assignor to Ellas Brown, of 
same place.— The band Is made in one piece, In the form of a bow, of horn, 
rubber, or any other suitable material, and Its extremities are provided 
with hooks the office of which Is to hook Into the hair of the wearer; so as 
to bind and ornament the same. 

Improved Chandelier Center. 

Joseph Klntz, West Meriden, Conn., assignor to himself andP. J. Clark, 
of same place.— The first feature of the Invention consists in a construc- 
tion of the center In such manner that the lower part can be readily low- 
ered away from the upper part, and the center thereby opened to allow 
the arms to be put In without entirely removing the lower part, although 
the lower knob, which, together with the rod and upper knob, secures the 
parts together, be removed. The second part consists of the arrangement 
of the hooks on the inner ends of the arms by which they are secured to 
the center. The third part consists , of openings In the lower part of the 
middle portion of the center, In connection with the contrivances for se- 
curing the hooks of thearms to facilitate the connection of them, and se. 
curely hold them when connected. The fourth part consists of a bearing 
flange projecting from the under side of the top part of the center to se- 
cure the upper hooks of the arms: and the fifth part consists of a connec- 
tion of the suspending rod to the center, so as to prevent It from turning 
when screwing the knobs. 

Improved Can for Paint* etc. 

Oliver E. Walker, Cincinnati, Ohio, assignor to .himself and Charles F. 
Stltes, of same place.— This Invention consists of a paint can composed of 
a metal cylinder with wooden heads at each end, secured, by a flange of 
the cylinder end turned over the outside and a bead raised on the Inside of 
the cylinder against the inside of the head, by Impressing a groove in the 
outside of the cylinder. One of the heads has a large opening through it 
to allow of putting in and removing the paint, and a plug is used to close 
the hole. 



Improved Revolving Fire Arm. 

William H. Philip, Brooklyn, N. T.— This invention relates to the comb! - 
nation of a sliding pawl bar and a series of pawls with a series of revolving 
cartridge cylinders arranged on the same axis, and provided with spiral and 
and straight grooves to enable them to be turned in succession, whereby, 
when one cyllnderls exhausted, It sets the next one in motion, and ceases 
Itself to rotate. The invention also consists in connecting the pawl bar 
and series of pawls with the hammer. 

Improved Spring Rocking: Chair. 

Franklin Chlchester.Milwaukee, Wis.— This invention relates to the con- 
struction of that class of rocklngchairs which have the stationary legs or 
stands, with which the seat Is connected, by springs, which allow it to have 
a rocking motion; and consists In the peculiar mode of applying a plate 
spring to the front of seat at the rear, and to the middle of back. 

Improved Reel for Skeining Silk. 

Robert Simon, New York city.— For crossing the threads of " greges, 
thrown, raw, and soft silks, and other threads or yarns, in skeining them, 
to prevent the threadsfrommlxingand knotting together, and thus save 
much loss of time and waste of material in winding from the skeins upon 
bobbins, In consequence of the breaking and snarling common to the ordi- 
nary mode of skeining, it Is proposed to have a wide reel with, say, six arms 
and as many longitudinal bars, In the outer sides of which are small trans- 
verse grooves. In combination with said reel there are one or more tra- 
versing guides to lay the thread on the reel, the guide being operated so 
that It will cross the threads at Intervals between some of the bars— say, 
every second pair— and lay them parallel, or nearly so, between the others, 
and atthe same time shift at each revolution of the wheel by a slow for- 
ward and backward motion, independent of the crossing motion, so as to 
lay the threads parallel and not directly upon each other, and thus con- 
struct flat skeins with crossed threads. 

Improved Centering Chuck. 

George H.Miller, Binghamton, N. Y.— This Is an improved chuck for cen 
tering shafting and other work to be turned In a lathe, and consists In a 
frame formed of arms crossing each other, and provided with slots to 
receive the clamping dogs, a crank and pinion and ratchet mechanism for 
moving the dogs toward or from each other and holding them at any point 
and of a central tube and a punch working through the same. 

Improved Cotton Press . 

Paul Williams and Robert A. Williams. Winona, Mies.— This invention 
consists of Joints in the screws which work the follower, whereby the lat- 
tercanbe swung conveniently away from over the case, to allow of tilling 
the case with the cott®n or othermaterlal to be pressed. 

Improved Cock tor Drawing Beer. 

John Moffet, New York city.— The drawing cock Is fitted into the head 
from the Inside, and a plug is fitted in the inside extension. The outside 
extension is shorter than the chine of the barrel. The ventilating cock Is 
fitted in the side of the barrel directly over the drawing cock, with its plug 
also inside of the barrel. There is a vent passage through the cock, and a 
correspondmg passage through the plug, also an extension of the plug out 
through the cock, for the application of a wrench for turning the plugs. A 
rod connects the two plugs, for turniag one by the other. Said rod is capa- 
ble of a slight endwise motion in the plug, and a spring Is arranged wl'h It 
and said plug to Keep both plugs tight on their seats. By turning the plu 
one way to open the drawing cock, the ventilating passages wlllbe bro 
into line, so as to admit the air; but by turning them the ottier way thes 
passages will remain closed while the drawing cock is opened, so that 
ventilating passages may be opened or not, at will. 

Improved Water Cooler. 

Thomas Smith, Brooklyn, N. Y.— The object of this invention is to so Im- 
prove the water cooler in common use that pure water or other liquids may 
be cooled and drawn off for use without the admixture of Ice water and its 
impurities. It consists in arranging the receptacle for the liquids as a 
casing around the ice chamber of the cooler, providing it with an Inclined 
bottom and a faucet at the lowest point thereof. A feed opening or fun- 
nel at the top admits the liquid. 

Improved Griddle. 

Samuel Kennedy, Allegheny City, Pa.— This Invention consists of a grid- 
dle for baking pancakes having a hoop or flange projecting downward 
from the edge of the lower side, to elevate the griddle above the stove 
top and Inclose a hot air space for equalizing the heat throughout the 
whole area of the griddle. The invention also consists of a damper, in 
combination with this elevated griddle and hoop or flange, for regulating 
the heat within the flange by opening or closing passages through it. 

Improved Wheel for Vehicles. 

Charles W. Spayd, Wilkesbarre, Pa.— This invention consists in the com- 
bined spoke socket and felly clip of a wheel, having one end of the socket 
circular, but gradually changed In shape to an oval toward the felly to allow 
the spoke to be wedged. 

Improved Brush Washboard and Roller. 

Isaac Hussey, Ironton, Ohio.— This invention relates to the application of 
bristle brushes in the operation of washing. A roller Is employed that is 
made both to rotate and reciprocate over the clothes.whlch are themselves 
spread upon a stationary subjacent brush. In using the machine, the arti- 
cle Is spread upon the brush, and the rollerbrush moved gently up and down 
upon It, said brush being immersed In the suds between each downward and 
upward movement. 

Improved Washing Machine. 

James H. Hill, Boone, Iowa.— This invention consists of a rectangular 
tub with corrugated or ribbed bottom and sides, mounted on trunnions at 
the sides on a suitable stand, so as to oscillate in Its longitudinal plane, 
with several loose balls of wood placed In It on the clothes to act In con- 
Junction with the water to eflect the washing of the clothes. The tub is 
oscillated or swung on Its trunnions by the attendant to cause the necessary 
motion of the water, balls, and clothes. 

Improved Hewing Machine Power. 

Alfred W. Cochran, Eufaula, Ala.— This invention consists of a sewing 
machine mounted on the operator's rocking chair, and having its pitman 
connected to the wall ox 1 other stationary object, so that, by rocking the 
chair, the pitman gives rotary motion to the driving wheel of the machine 
The sewing machine table, divested of the stand ordinarily used, Is mounted 
on the arms of the chair In front of the operator, and swings forward and 
backward In unison with him, so that no inconvenience In managing the 
work arises from the rocking motion. The pitman is, by preference, 
attaehed to the stationary support on the horizontal plane of the crank 
shaft ; but It may vary from It either way to some extent without materlaj 
eflect. The crank shaft Is arranged at the front of the chair and parallel 
with it. 

Improved Means of Adjusting Paddle Floats. 

JuanB.Baptlsta.New York city .—The novelty of this frame and arrange- 
ment of the paddles consists of the upper and lower parallel cross bars for 
supporting the paddles vertically between them, and the fastening of the 
paddles In them by keys, or other equivalent devices, driven or screwed in 
holes in the paddles above and below the cross bars, the paddles having 
several holes at different hlghts. By simply taking out the keys or bolts, 
shifting the paddles up or down, and putting said key or bolts in again, the 
paddlesmay be readily shifted to any required condition. Thusthe paddles 
areadaptedtobe changed with special facility, as often as may be required 
jn the navigation of rivers, bays, and otherwater courses having numerous 
sand bars and other shallow places. 



Inventions Patented In England by American*. 

[Compiled from the Commissioners of Patents' Journal. I 
From September 22 to September 27, 1873. inclusive. 
Boot Heel Stiffener.— J. W. Hatch, Rochester, N. Y. 
Cab Wheel, etc.— J. K. Sax, Plttston, Pa. 
Peat Fuel.— W. S. Tisdale, New York city. 
Purifying Sugak, etc.— J. M. O. Tamln, New York city. 
Rolling Steel and Ibon.— D. J. Morrell, Johnstown, Pa. 
Silvering Mica.— W. M . Marshall, .Philadelphia, Pa. 
Switch, etc.— W. Wharton, Jr., Philadelphia, Pa, 
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Protect your Buildings with Patent Liquid 
Slate Roof Paint. Fire Proof and Elastic and very Cheap. 
Send for Circular of Prices and Certificates. New York 
City Oil Co., 116 Maiden Lane, New York, Sole Agents. 

Root's Wrought Iron Sectional Safety Boiler. 
1,000 in use. Address Root Steam Engine Co. 2d Avenue 
and 28th Street, New York. 

Lane's Monitor Turbine Water Wheel at 
the Fair of the American Institute. See advert's, p. 284. 

The Jilz Well Auger is the best thing in 
the world for prospecting for coal and ores and boring 
wells. Address Well Auger Company, St. Louis, Mo. 

Wanted — Manufacturers for the Best Com- 
bined Hay Rake and Tedder in use. Light, simple, dura- 
ble and cheap. Principle new. Has taken First Pre- 
miums wherever sh©wn. Testimonials, Illustrated Cir- 
culars, &c, sent by C. La 1 Dow, So. Galway, N. Y. 

Wanted — A Second Hand No. 3. Fowler 
Press. Address Iron , Room 19, No. 430 Walnu t St., Phila. 
See the Barnes Foot and Steam Power Scroll 
Saw, at Fairs American Institute, New York, and Chi- 
cago Industrial Exposition. 

For Sale, cheap — A vertical resawing ma- 
chine, in good order, Rofl' and Huntington's make, price 
$S00. Enquire at 18 Cortland St., in trunk store, N.Y, 

An Inventor of fine Steam Enginery to pro- 
pel and steer present N. Y. & Erie Canal Boats, will 
show model to a party who might take chief or sole in- 
terest, low. Address, with references, Walter King, 
Richmond, Missouri. 

Stationary and Portable Steam Engines and 
Boilers. Send for Circular. Clute Brothers & Co., Sche- 
nectady, N. Y. 

Woodburytype — or Photographs in perma- 
nent ink, on paper and glass. Specimens on exhibition 
at the Fair of the American Institute. Used largely by 
Machinists and Manufacturers. Send for Price list to 
Am. Photo-Relief P'tg Co., 1002 Arch Street, Philadel- 
phia, Pa. J. Carbutt, Manager. 

One of Root's No. 4 Rotary Blowers for Sale. 
Used two years. J. H. Sternbergh, Reading, Pa. 

Stave & Shingle Machinery. T.R.Bailey &Vail. 

Patent on a powerful popular Microscope 
for Sale. Address James H. Logan, 12 Cedar Avenue, 
Allegheny, Pa. 

Chicago Exposition — See Abbe's Bolt Forg- 
ng Machine and Palmer's Power Spring Hammer, there 
on exhibition. S. C. Forsaith & Co., Manchester, N.H. 

Nobody will buy the metal Truss with its 
pitiless Iron Finger. The New Elastic Truss, 683 Broad- 
way, New York, holds the rupture easy till cured. Pres- 
sure all around the body- 
Engines, Boilers, &c, bought, sold and ex- 
changed. All kinds constantly on hand. Send for cir- 
cular. E. E. Roberts 52 Broadway, New York. 

Brown's Coalyard Quarry & Contractors* Ap- 
paratus for hoisting and conveying material by Iron cable 
W.D. Andrews & Bro. 414 Water st.N. Y. 

Cabinet Makers' Machinery. T.R. Bailey & Vail. 

Sewing Machine Needle Machinery — Groov- 
ers, Reducers, Wire Cutters, Eye Punches, &c. Hendey 
Brothers, Wolcottville, Conn. 

Buy Band Saws and Saw Benches of Gear, 

Boston, Mass. 

Key Seat Cutting Machine.T.R.Bailey & Vail. 

English Roof Paint, all mixed in oil ready 
for use, 50c. a gallon, 116 Maiden Lane, New York. 

Patent Petroleum Linseed Oil works in all 
paints as Boiled Linseed Oil. Price only 50cts. a gallon, 
116 Maiden Lane, New York. 
Patent Chemical Metallic Paint — All shades 
ground in oil, and all mixed ready for use. Put up in 
cans, barrels, and half barrels. Price, 50c, $l,and $1.50 
per gal. Send for card of colors. New York City Oil 
Company, Sole Agents, 116 Maiden Lane, New York. 

Horizontal Engines, the Best and Cheapest, 
at Gear's, Boston, Mass. 

We sell all Chemicals, Metallic, Oxides, and 
Imported Drugs ; also, " Nickel Salts "and Anodes f©r 
Plating, with full printed directions on Nickel, in pam- 
phlet form, which we mail, on receipt of fifty cents, free. 
A Treatise on "Soluble Glass " we mail for $1 also. Or- 
ders will receive prompt attention by addressing L. & J. 
W. Feuchtwanger, 55 Cedar Street, New York. 

Belting — Best Philadelphia Oak Tanned. 
C. W. Amy, 301 and 303 Cherry Street, Philadelphia, Pa. 

Mercurial Steam Blast & Hydraulic Gauges 
of all pressures.very accurate. T.Shaw,913Ridgeav.,Phil. 

For patent Electric Watch-clocks, address 
Jerome Redding & Co. 30 Hanover Street, Boston, Mass. 

Catalogue on Transmission of Power by 

Wire Rope. T. R. Bailey & Vail. 

Mining, Wrecking, Pumping, Drainage, or 

Irrigating Machinery, for sale orrent. See advertisement, 
Andrew's Patent, inside page. 
Tool Chests, with best tools only. Send for 

circular. J. T. Pratt & Co., 53 Fulton St., New York. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For Solid Emery Wheels and Machinery, 

send to the Union Stone Co., Boston, Mass ..for circular. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 

For best Presses, Dies and Fruit Can Tools 
Bliss & Williams, cor. of Plymouth & Jay, Brooklyn, N.Y. 

Five different sizes of Gatling Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 

arger sizes have a range of over two miles. These arms 
are indispensable in modern warfare. 

Gauge Lathe for Cabinet and all kinds of han- 
kies. Shaping Machine for Woodworking. T.R.Bailey 
& Vail. Lockport, N. Y 

Machinists — Price List of small Tools free ; 
Gear Wheels for Models, Price List free; Chucks and 
Drills, Price List free. Goodnow & Wightman, 23 Corn- 
hill, Boston. Mass. 

Drawings,Models,Machines — All kinds made 
to order. Towle &UngerMf'g Co.,30Cortlandt St., N.Y. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. E. Lyon, 470 Grand Street, New York. 

Damper Regulators and Gage Cocks— For 
the best, address Murrill & Keizer. Baltimore, Md. 

Steam Fire Engines,R.J.Gould,Newark,N. J. 

A Partner Wanted — In the manufacture of 
uinsetd Oil; also, Oil Machinery. Address Box 159 East 
3es Moines, Iowa. 

Peck's Patent Drop Press. For circulars, 

iddress Milo, Peck & Co., New Haven, Conn. 

Boring Machine for Pulleys — no limit to 
apacity. T. R. Bailey & Veil ^Xockport. N. Y. 



2 to 8 H.P.Engines,Twiss Bros.N.Haven,Ct. 

At American Institute and Chicago Exposi- 
tion— Boult's Unrivaled Paneling, Variety Molding and 
Dovetailing Machine. Manufactured by Battle Creek 
Machinery Company, Battle Creek, Mich. 

Wanted — Some good Stove Patterns, and a 
first class Moulder. E. Q. Dutton, Cato, Cayuga Co., N.Y 

Wanted — A Reversing Oscillating Engine^ 
cylinder about 6x12. Address, with description and 
price, Box 559, Owego, Tioga Co., N. Y. 




S. R. should paint bis iron fence according to the di- 
rections on p. 295, vol. 28.— R. R. R. should correspond 
with a boat builder.— A. D. B. will find the manufac- 
ture of collodion described on p. 171, vol. 28.— C. C. L\ & 
Co. should write to the inventor, whose address we 
gave on p. 407, vol. 26. 

I. N. P. asks : What does the word bacteria 
mean, and what is its origin? Answer ; Bacteria are 
vegetable forms of life of the lowest order. They are 
mere points of organized matter, liable to appear in any 
solid or fluid substance containing vitalized matter. 
The Greek bacteria means a stafl orsupport, but the ety- 
mology of the word as applied to organic life is unknown 
to us. 

E. N. M. asks : 1. What meaning have the 
small capital letters placed on the four corners of the 
postage stamp of Great Britain? 2. How many volumes 
were there in your old series ? 3. What is the difference 
between a sulphide and sulphate? Answers: 1. They 
are merely for the guidance of the engravers of the 
plates. 2. Fourteen. 3. A sulphate Is a compound of 
sulphuric acid with a base a sulphide is one of hydro- 
sulphuric acid with a base. 

C. H. G. asks : How can I make an elastic 
clear varnish ? Can India rubber be dissolved in alcohol, 
and how? Answer : India rubber cannot be dissolved 
in alcohol. Its proper solvents are, ether, chloroform, 
or, better, bisulphide of carbon. An elastic varnish can 
be made by dissolving IK ozs. India rubber, cut as small 
as possible, in 1 pint of bisulphide of carbon. 

S. P. & Co. ask : How can we deposit bright 
copper on unpolished cast" iron by dipping? Answer: 
Use a solution of sulphate of copper 3>£ ozs., sulphuric 
acid Z l A ozs., and water from 1 to 2 gallons. Small arti- 
cles can be conveniently coated by jerking them about 
in sawdust or bran soaked in the above described solu- 
tion. 

P. S. asks: 1. How can I get hazel nut 
stains out of a linen shirt bosom? 2.1s there such a 
thing as a miner's compass? Answers : 1. Soak the 
spots with a strong solution of oxalic acid, and then 
throw the acid away, as it is a poison. 2. You can get a 
miner's compass at any optician's store. Very small 
samples of any subBtance can be sent by mail. 

A. R. GJ-. says : We are having some trouble 
in taking the oxide off sheet iron. We are working now 
with a lead tank, M inch thick, placed In a 
wooden tank ; but it continually leaks. We use the 
oilof vitriol and water healed by a jet of steam; but 
when we solder the cracks, It eats the solder off. la 
there any other material that will do to make boxes? 
We have tried tt-ooden boxes, but cannot keep them 
tight. What is the best process to take the oxide ofl 
sheet iron, so that it will answer for tinning and gal- 
vanizing ? Answers : You are using a good material and 
process for removing the oxide from the surface of the 
iron. The trouble with the lead lined tank can be re- 
moved by burning or melting the edges of the sheet 
lead together by the blowpipe, instead of soldering. 
This is done in the erection of sulphuric acid chambers 
by men called " lead burners," with some one of whom 
you should communicate. There is consequently no 
necessity for casting so expensive a contrivance when 
ordinary sheet lead, enclosed in wood, can be made to 
answer. 

N. O. A. asks : How can I tell gold from 
other metals? How can I ascertain the fineness of 
gold? Answers : Metallic gold can be almost invariably 
distinguished by an experienced eye by its rich yellow 
color. Touch it with a drop of strong nitric acid and 
notice whether any oxidation, effervescence, etc., takes 
place. If no effect is produced, the article may be con- 
sidered as goldon the outside. This test Is, of course, 
only a very partial one, as the gilded sham jewelry may 
withstandit. To ascertain the fineness of gold, that is, 
ho w much real gold there may be In or on a gildedmetal 
or alloy, the speeimen must be analyzed by a chemist. 
This can be done by dissolving the gold material in aqua 
rtffia, and afterwards precipitating the gold by a solu- 
tion of protosulphate of iron (copperas) . The precipi- 
tate (washed, dried and gently heated) is weighed as 
pure gold. 

B. F. D. asks : Is there anything that will 
take the stain of nitrate of silver from the hands as well 
ascyanuret of potassa, and be less poisonous? Answer : 
Try a solution of the hyposulphite of lime, potash, or 
soda. 

J. W. asks : How can I get rid of the un- 
pleasant odor arising from new feathers ? They have 
been thoroughly washed in hot water, sun aired, and 
well dried. Answer: Wash the feathers with a weak 
solution of carbonate of soda, or water to which a little 
solution of chloride of lime has been added, then rinse 
in clean water and dry thoroughly. 

B. asks : Can you inform me what liquid 
Professor Tyndall used (In his lectures last winter) to 
blow his large soap bubbles with , and (2) how hydrogen 
soap bubbles are blown? Answers: 1. As far as we 
know, he used a very strong solution of hard soap. 2. 
Hydrogen bubbles are blown in the same way as air bub- 
bles, hydrogen gas being delivered into the bowl of the 
pipe instead of air. Hydrogen is easily made by pouring 
dilute sulphuric acid upon scraps of zinc. 

J. D. B. asks : How are transfer pictures 
put on, and what are the ingredients? Answer: Dis- 
solve 2 ozs. glue, %lb. starch, 4 table spoonfuls glycerin 
in % gallon water. Put two coats of this on the paper 
to be printed, and then print in colors. Transfer the 
picture by damping the print, and then placing it on the 
object to be ornamented, the surface of which should be 
previously varnished. 

R. B. B. asks: How can I dissolve isinglass? 

Answer: If you mean isinglass, a species of fine glue.it 
Is soluble in water. If you mean mica, the transparent 
mineral used in stove doors, and which some people call 
isinglass, it is insoluble. 

D. P. W. asks : Will discharging the ex- 
haust steam into the chimney injure the same ? Answer : 
Yes; eventually it will soften and disintegrate the 
bricks and mortar. 

B. C. M. C. says : Please give best process 
for annealing small steel forgings, from K lb. to 10 lbs. 
In weight ? Answer : Heat them in a muffle orsand.and 
allow them to cool.slowly. 



J. E. E. says: In your issue of October 11 > 
page 225, under the heading of " Scientific and Practical 
Information," there is an account of the Instantaneous 
lighting of the Jewish synagogue on Lexington avenue, 
New York city. Was the light produced by a precon- 
ceived plan ? If so, please explain the modus operandi. 
Or was it involuntarily produced by the electrical influ- 
ence upon the audience? Answer: It was produced by 
electrical influence upon small bits of platinum wire 
placed over the orifices of each gas burner. Series of 
these bits of platinum were connected by ordinary cop- 
per wires with a galvanic battery. On closing the cir- 
cuit, the electricity passed through the wire and through 
the platinums, which, being very small, offered so much 
resistance to the passage of the electricity as to become 
heated white hot; and the gas, being at the same mo- 
ment turned on, was instantly Ignited. 

W. A. says : It is a well known fact among 
practical men that no rule for width of belts is re- 
liable, as no two rules give the same results. The 
greater the width of the belt, the greater is the error. 
If a 1 inch belt at a velocity of 750 feet per minute is 
right for a horse power, why do we not use a belt 50 
inches wide to transmit 50 horse power ? It seems that 
the experiments upon which the formulas have been 
obtained have been from small belts of single thiek- 
ness. Practical results show that the power of a belt 
to transmit force is more nearly as the square of the 
breadth. "I will cite a few cases as examples, the 
pressure being taken in the cylinders: 1. Engine 8 x 12, 
pressure 70 lbs., SO revolutions, with 5 feet driving pul- 
ley to 24 inch one on line shaft ; belt 9 inches wide, of 
double thickness, and 41 feet long. 

50-26 X 70 X 160 feet = 5629 12 foot pounds _ 448-l7 _ 
speed of belt 15-70 X 80 = 1256 feet per minute ~~ "" 

49-77 lbs. per inch of belt. 2. Engine 13 x 30, pressure 60 
lbs., 62 revolutions, with 5 feet driving pulley and a heavy 
fly wheel, 15 inch double belt driving on to a 32 inch pulley 
on line shaft; distance between centers of pulleys, 17 feet. 
132-73 X 60 X 310 = 2468778 foot pounds 
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speed of belt 15-70 X 62 - 973-40 feet per minute 

=169'08 lbs. per inch. 3. Results from an elevator strap 2£ 
inches wide, single belt, driving pulley 18 inches diameter, 
124 revolutions ; driving on to a 14 inch pulley without slip- 
ping; between centers of pulleys, 10 feet. Effect, 1000 lbs. 

, , , , . 31000 foot pounds 

raised 31 feet per minute. - - ; — — ■ ; ■■■- -■ ■ ■ ■ -7— r = 

speed of belt 4-712 X 124 

53'05=21-42 lbs. per inch. This weight was the utmost ca- 
pacity of the belt, and more would cause it to run off. 
Many cases to the contrary, where bad judgment had 
made the results quite insignificant through the slipping 
of the belts, might be cited. Answer: In case proper 
constants are obtained by experiments with small belts, 
there seems to be no good reason that they should not 
apply to large ones. The driving power of a belt de- 
pends upon the friction between it and the surface of 
the pulley, which is proportional to the pressure or ten- 
sion of the belt, and independent of the width. Hence, 
if we could make a belt one inch wide strong enough, it 
might transmit as much power as another belt 20 inches 
wide. The last example eited by our correspondent is a 
reliable one, giving observed results; and it is experi- 
ments of this kind which we would desire our readers to 
forward to us. The other examples, in which the power 
iscalculated, do not seem to be so reliable. The calcu- 
lations t ike no account of the back pressure in the cyl- 
inder, of the loss of pressure between the cylinder and 
boiler, of theexpansionandcushion, If any, and of the 
friction of the moving parts. The judges at the Fair of 
the American Institute may have an opportunity to 
make tests of the value of pulley coverings in compari- 
son with the ordinary method of. transmitting power 
onsmooth pulleys; and we hope that if they do investi- 
gate the matter, they will determine some rules that 
will be of value to the engineering community. 

H. B. says : I commenced ferrotyping, but I 
get nothing but more or less foggy pictures. I am sure 
the fault lays In the nitrate bath. Whenever I make 
the bath, as sooe as the silver dissolves In the water, it 
gets a milky appearance and gradually comes to a chest- 
nutbrown. If I leave Ittostandfor 24 hours it gets 
clear, and a brown precipitate forms. I use common 
well water, filtered through paper. Can you tell me 
what causes this brown precipitate in the nitrate silver 
solution? Answer: Your trouble Is due to bad water. 
You should always use distilled water for a photo bath. 
You can easily make distilled water by placing a tin fun- 
nel over a water pot andbolling the water. The Inner 
edge of the funnel should be turned up so as to form a 
ledge to catch the condensed water, and there should be 
a spout to lead off the drip. The steam thatrises is con- 
densed by contact with the funnel, runs down into the 
ledge and out at the spout. A common iron pot, used in 
the kitchen on the stove, w^ll do. ] 

J. Q-. asks: 1. What would be the best way 
to stop a leak in a gas pipe, where there is great expense 
incurred in getting at the leak? Is there any chemical 
composition that I can pump through the pipes to rust 
the leak up without injury to the pipes, as the leak Is 
small but very troublesome? 2. Why does lightning 
sometimes tearand splinter trees from the ground up- 
wards, and at other times downwards? Answers: 1. 
You might coat the interior of the pipe with hot coal 
tar, and then you could Inject some rusting composi- 
tion which would be drawn to the hole; after it had set, 
the remainder could be washed out. 2. It may be that 
in onecase the tree is struck directly, and that In the 
other the stroke is communicated from the ground. 

C. H. H. asks : Is there anything with which 
I can produce a whitecolor on iron or brass, except by 
painting with ordinary white paint ? Answer: You can 
apply a white enamel, such as you see in some iron pots. 
See page 149, volume XXVIII. 

A. A. F. asks: 1. What makes it dangerous 
to load a cannon without thumbing it? What causes 
the po ivder to catch fire ? 2. What particular properties 
have flint and steel, that fire is seen when they are 
brought together with quick rapid strokes? Answers: 
1. The vent Is closed to prevent the admission of air. 2. 
The friction between the two substances raises the par- 
ticles that are broken off to a red heat. 

W. & L. ask : What do you think of petro- 
leum as aa agency for the removal of scales from boil- 
ers ? Would not an. agent which Is sufficiently powerful 
to remove or decompose a substance formed upon the 
flues and plates of the inside of a steam boiler also de- 
stroy the iron, as the scale Is harder than iron ? Petro- 
leum possesses the property of removing the hardest 
scales in any steam boiler that I have yet seen. It has 
been brought into general use here in our locality, and 
more explosions have occurred here than ever before. 
Engineers are competent, water seemingly good, and 
our boiler iron has stood a tensile strain of sixty thou- 
sand pounds to the square inch. Answer : So far as we 
know, the petroleum does not injure the iron. It is 
quite possible that the boiler you speak of may have 
been much corroded, and that the removalof the scale 
revealed the defects. 



C. H. S. asks : How can I make a dip for 
cleaning brass rough eastings, so that they will look 
bright and retain their color when exposed to the 
weather? Answer: Brass, however highly polished, 
will not retain Its bright surface long when exposed to 
the weather. We would therefore advise you to use a 
simple lacquer or varnish for the brass after It is well 
polished. This you can make by dissolving 8 ozs. of 
shellac In 1 quart of strong alcohol, and using the clear 
portion, applied by a fine brush on the polished brass. 
A good polish for brass Is rottenstone made into a paste 
with sweet oil. You can give brass a fine color, by 
washing with a strong lye of red alum (1 oz. alum to 1 
pint water), then rinsing with clean water, and finally 
finishing with fine tripoli. 

J. A. asks : How many horse power have I 
in a stream of water with a fall of nine feet ? Answer : 
You do not send enough data to enable us to answer 
this question. Probably If you communicate with 
water wheel manufacturers, you can obtain such infor- 
mation as you desire. Send them the hight of the water 
over the bottom of the opening, or the mean velocity 
with which It flows through the opening. 

C. F. B. asks: How can I lay out a small 
bracket from a large one so as to hav'e them both of the 
same pattern ? Answer : You can do it bymeans of the 
pantagraph, described and illustrated on page 99, yol V 
XXVIII. / 

K. F. asks : Can galena be roasted in the 
open air by staking, as the ordinary sulphurets are? 
Answer : We have never heard of the process of roasting 
galena being practiced. From the fact that galena melts 
before the blowpipe, owing to the large percentage of 
lead (85 per cent) , If its roasting were attempted in the 
way indicated it would be apt to fuse and run together, 
thus defeating the object in view. 

A. Q. N. asks : What course shall I pursue 
in order to become a civil engineer ? What amount of 
education is requisite, and how can I get into the busi- 
ness? Can I teach myself drawing ; If so, what are my 
best aids? Answer: It Is possible for any young man 
with energy and talent, to educate himself, but of 
course there are many difficulties in the way. A good 
civil engineer must understand mathematics and the 
principles of natural philosophy; and there are many 
other things, which he can only acquire by experience. 
Try and get some position In the surveying party on a 
railroad, to make a start. Professor Warren's elemen- 
tary works on drawing are well suited to those who 
wish to instruct themselves. 

GK W. C. asks : 1. How can I melt brass 
and copper ? 2. What kind of molds should be used? 
Will wooden ones do ? Answers : 1. Use a crucible 
madeof flreclayor black lead. 2. Molds can be made 
of sand or plaster of Paris. Wood will not answer. 

W. asks: 1. Will you please give me a rule 
forflndlngche diameter of a wheel when the circumfer- 
ence is known, and vice versa ? I have two arithmetics, 
one of which gives 3"14716or3i as the divisor or multi 
plicand,and the other, 3-1416. Which is right? 2. In 
making calculations for spur gear wheels, should I draw 
the circumference to the base of the teeth or calculate 
from the outer circumference? 3. In a process as that 
described on page 194, present volume, does the water 
evaporate or lose its bulk by expansion and condensa- 
tion when there Is no escape by leakage ? 4. Will you 
name somegoodbook that will aid me in making pat- 
terns for models ? 5. Will you please tell where lean 
get the book that is to be issued monthly at the Patent 
Office? Answers: 1. The number 3-14159265 is the ap- 
proximate value to be used. More commonly, we em- 
ploy 3-J416, which is sufficiently correct for general op- 
erations. 2. Calculate the circumference at the pitch 
line, between the points mentioned. 3. The wa ter evap- 
orates, andhas Its bulk incredsed. The steam Is then 
condensed, thus restoring the original bulk. 4. We do 
not know of any single work that will give you the de- 
sired information. 5. We suppose you refer to the 
weekly volume. This is not sold to private individuals. 

C. C. T. asks : How far will a siphon draw 
water? Answer: Thewaterwill rise in a siphon to a 
hight due to the pressure of the atmosphere, or nearly 
to 34 feet. 

L. H. asks : How can I construct a force 
pump ? Does it make any difference whether I put the 
air chamber between the two check valves? I want It 
to lift water about 2 feet. I tried a H lach receiving 
valve and a % discharging valve. Answer : We get 
veryllttleideafrom your letter as to what you wish to 
accomplish. Place the air chamber beyond the delivery 
valve of the pump. 

A. W. F. says : In your issue of August 23, 
1873, on the "Manufacture of Oil of Vitriol," by J. F. 
Gesner, M. A., I find sulphuric acid described as H 2 S0 4 
and in another place as SO s H 2 0, and water as H 2 0. My 
knowledge of chemistry would make the former H S0 4 or 
80 3 HO, and the latter HO. Please inform me which is the 
correct way. Answer: The writer of the article re- 
ferred to has followed the best and most recent author- 
ities. Chemists difler as to the symbolic notation of 
water, but whether we -rate it HO or H 2 0, no difference is 
implied in the relative weights of the combining ele- 
ments. When water Is submitted to electrolysis, it is 
well known that hydrogen Is given off at one pole and 
oxygenat the other. The relative weights of the gases 
thusevolvedalways remain the same, that is 8 parts by 
weight of oxygen are given ofl to 1 of hydrogen, 9 parts 
of water always yielding these proportions. But there 
are two volumes of hydrogen to one of oxygen, and the 
question is: Shall we regard these two volumes of hy- 
drogen as 1 equivalent and the volume of oxygen also 
as 1, and regard water as a binary compound, or shall 
we call the 2 volumes of hydrogen, 2 equivalents, mak- 
ing equal volumes the equivalents of each element and 
regard water then as a ternary compound ? Under the 
first supposition water is written HO, and under the sec- 
ond H 2 ; but in H 2 0, oxygen is regarded as having twice 
the atomic weight of the oxygen in HO, thus preserving 
the relative weights. Under this system the atomic 
weights of several other elements are also doubled, as 
those of carbon, sulphur, etc. , hydrogen being taken as 
the standard. 

H. H. T. asks: Are cast iron sectional boil- 
ers as safe as wrought iron boilers? Answer: In regard 
to sectional boilers a committee of the American Insti- 
tute Fair, In 1871, made the following remarks: " Your 
committee feel confident that the introduction of this 
class of steam boilers, will do much toward the removal 
of the cause of that universal feeling of distrust that 
renders the presence of a steam boiler so objectionable 
in every locality. The difficulties in thoroughlyinspect- 
ingtheseboilers,ln regulating their action, and other 
faults of the class, are gradually being overcome, and 
the committee look forward with confidence to the 
time when their use will become general, to the exclu- 
sion of the older and more dangerous forms of boilers." 
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H. P. M. asks: 1. In building a chimney 75 
feet in hlght, which would create the most draft, one 
started at 2 feet square on the inside at the base, and 
spreading out to 3% or 4 feet at the top, or one 2 feet 
square all the way up? What is the theory? 2. What 
is the best method of brightening up small castings in a 
mill? Answers: 1. Probably it would do betterif made 
of the same size all the way up. 2. The castings may 
be dipped into sulphuric acid, and then placed in a re- 
volving cylinder, or polished on a wheel. 



W. S. asks : Which will sustain the great- 
er weight, a solid stick of timber sawn 10 inches square 
and 30 feet long, with the ends resting upon blocks 
without any other supporL, or the same amountof tim- 
ber in three separate pieces, each of 3% inches in thick- 
ness, set up edgewise, side by side? If there is any dif- 
ference, please give the principle. Answer: If all the 
sticks are of the same quality, the same amount of 
weight can be sustained in both cases. 

F. E. P. says : In electroplating sewing ma- 
chine attachments, I find it very difficult to deposit the 
silveron the solder at the joints. I have tried several 
dipping compounds, but with poor success. I have tried 
copper plating; but the copper will not stick firmly 
enough. Can you give me any information on the sub- 
ject? Answer: To prepareyour articles forplating: first 
boll them in a solution of caustic potash to free them 
from grease. Then dip quickly In red nitrous acid to 
remove any oxide from the surf ace, and afterwards wash 
well to remove every trace of acid. Then dip into a so- 
lution of mercury in cyanide of potassium (not too long), 
and afterwards wash in water as before . The amalgam- 
ation of the surface effected promotes the adhesion of 
the film of silver. 

M. A. P. asks : What can I use to cement 
the joints of vitrified pipe for conveying strong acetic 
acid? Answer: Mis equal parts of pitch, resin, and 
well dried plaster of Paris. This is used for the mason- 
ry of chlorine chambers and vitriol works. 

H. F.asks: Are there three rails used on 
the track of the Rigl railway? Answer: Yes, and the 
central rail is a rack into which a toothed wheel of the 
locomotive gears. 

T. H. asks: What is an anemometer? An- 
swer: The usual instrument for measuring the velocity 
of the wind is formed of two wires crossing at right an- 
gles, at each end of which is a cup-shaped vane, placed 
with its concave side to receive the current. A counter 
is employed to register the numberof Its rotations ; and 
it must be nearly free from friction, or Its indications 
will be valueless. 

J. H. M. asks : Can you give me a recipe 
for staining butternut wood In imitation of black wal- 
nut? Anpwer: The following Is highly recommended : 
Water 1 quart, washing soda l^ozs., Vandyke brown 2>£ 
ozs., bichromate of potash % oz. Boil for 10 minutes 
and apply with a brush. 

L. C. asks : 1. What book containsthe most 
accurate tables of the number of bricks required for 
walls and cisterns ; the quantity of lime and sand for a 
certain number of bricks ; the day's work for bricklayer ; 
and the cubic yards to be excavated for a cistern, tank 
or cellar? 2. Howls puddling for bottom of water res- 
ervoir made, and how thick should it be? Answer: We 
know of no book that can be relied on to give you this 
information. Consulta soodmason, orbuilder. 2. Read 
o.\c ai'Cl cle on page240, current volume. 

IT. T. K. asks : Can a low pressure single 
cylinder marine beam engine be worked with one cylin- 
der head broken out? If it can, what course can be 
taken to form a vacuum In t&e condenser? Would it 
be necessary to take any buckets off the wheels? An- 
swer* In King'a work on the steam engine, page 98, this 
matter is referred to as follows : " Disconnect the steam 
and exhaust valves from the damaged end of the cylin- 
der, if the engine be fitted with poppet valves, and let 
the atmospheric pressure force the piston in one direc- 
tion, the steam being used for the opposite direction. 
Should the engine be fitted with a slide valve, close up 
tlie opening into the damaged end of the cylinder by 
fitting in, steam tight and in a substantial manner, a 
block of soft wood." In such a case, it would Drobably 
be necessary to remove some of the paddle floats, or to 
reef them . 

T. L. B. says: In answer to my inquhv as 
to howl could Bupply a small boiler with water, you'say : 
By the direct pressure of the steam, using an arrange- 
ment like an equilibrium oil cup. Will you please give 
a more definite description of the article ? Answe_r: The 
appended sketch will 
probably enable you to 
understand the arrange 
ment. A Is a vessel of 
suitable size, connected 
by a pipe, B, to the 
check valve of the boil- 
er, by C to the steam 
space, and by D to the 
water supply— each of 
these pipes having a 
cock or valve, so that 
it can be closed at pleas- 
ure. E Is an escape 
pipe and valve, opening 
into the air. The oper- 
ation Is as iollows : 
CJose valves in pipes B 
and C, and open those 
In pipes I> and E. The 
water will then run Into 
the vessel A. When it is full, close valves in pipes D 
and E, and onen valves in pipes B and C. The vessel A 
being above the boiler, the water will run Into the boiler, 
as the steam pressure on top of the water in A is the 
same as the pressure on top of the water in the boiler. 

H. C. P. asks : What weight will a flat bot- 
tomed boat, with perpendicular sraes, 16 feet long x 3 
feet wide x 14 inches, carry ? The weight of the boat Is 
200 lbs. How much weight will it carry when drawing 
6, 8 and 10 inches of water respectively? Can you give 
me a formula for it ? Answer : You do not sendenough 
dimensions to enable us to make the calculations, but 
we will give you the method and you can apply It. Find 
the area of the bottom of the boat, in square feet. Sup- 
poee that it is A square feet. Then the boat, when 
drawing 6, 8 and 10 inches of water, respectively, will 
carry the following loads : When drawing 6 inches, 
AXt\X62-5-200. When drawing 8 inches, AXtVX62-5 - 
200. When drawing 10 inches, AXiSX62-5 -200. 

G. S. T.asks: Will sulphur water affect a 
boiler injuriously, and to what extent? Is there any 
way of counteracting its effect, or of purifying the 
water? Answer; We do not think the sulphur water 
will injure your boiler; and we do not know of any 
method you can employ, to purify the, water, that is suf- 
ficiently practicable for general use. 



A. B. asks : How can I dissolve rubber so 
as to mold it Into any required form? Answer*. Im 
merse the rubber in a mixture of bisulphuret of carbon- 
95 parts, and rectified spirit 5 parts, until it swells into a 
pasty mass. It may then be molded Into any desired 
form. 

H. J. W. says: 1. Are the fumes from hot 
aniline dyes injurious ? 2. Where can I find some ac- 
count of the manner of preparing aniline colors? 3.1 
want small steel wire In the coil, cut into lengths of 
three inches ; what is an ordinary and cheap process for 
straightening the latter? Answers: 1. We think not. 
2. Relmann's work on" Aniline and its Derivatives," will 
give you the desired information. 3 Draw the pieces 
through an opening in which they bear at three points. 
Such an arrangement can readily be made with three 
nails. 

E. A. P. asks: 1. Is there any known law 
by which to determine the amount of pressure per square 
inch required to compress common atmosphere to any 
desired volume : that is, to reduce two volumes to one, 
three to one, etc.? Answer: Marlottes law is: The 
temperature remaining the same, the volume of a given 
quantity of gas is inversely as the pressure which it 
bears. Therefore a pressure of two atmospheres will 
reduce the volume to one half, of three to one third, etc. 

J. M. B. says, in reply to R. A. C, page 27, 
current volume : " Ihavemade an entire destruction of 
willow swamps by chopping the trees around at any 
convenient hlght, and stripping the bark to the ground 
and letting it remain ; when the sap is in flow, in July 
or August, is as good time as any. Do not chop them 
down for a year or two. 4. A certain cure for nose 
bleeding is to extend the arm perpendicularly against a 
wallorpostor any convenient object for a support. 
The arm ou the side from which the blood proceeds is 
the one to elevate." 

C. A . D. says : C. M, N. can precipitate ni- 
trate of silver and sal ammoniic by adding to a solution 
of the former salt a solution of chloride of sodium or 
hydrochloric acid, which immediately precipitates the 
silver as a white flocculent precipitate, the new com- 
pound being, in the language of the chemist, Ag CI 
(chloride of silver). Sal ammoniaccan be precipitated 
by bichloride of platinum ; the precipitate is of alight 
yellow color. These are also characteristic tests for 
the above named salts. 

J. B. W. says: C. H. A. (page 87 of your 
current volume) can find the solution of his problem in 
Smith's "Mechanics." Of course the surface of the re- 
volved fluid may be replaced by a rigid paraboloid, and a 
material particle without friction will remain at rest 
upon any part of the surface. The case of a ball roll- 
ing on a surface is, however, different. I will assume 
(and afterward prove) that the centrifugal force gener- 
ated by a revolving ball is the same as if the mass were 
concentrated at the center of the ball. This true, the 
ball will be at rest when its center is confined to a para- 
bola, whose equation, referred to the axis of revolution and 

a tangent at the vertex, as the axis of x and y, is 332= ^ 2 ^ 

where g ~ force of gravity = 32' +, w = no. of feet per sec- 
ond passed over by a point one foot from the axis, as = the 
abscissa and y the ordinate of the curve : Proposition : If 
the center of the sphere 8 is confined to the parabola AB 



by8s and placed in position to make a homogeneous sphere. 
We will now show that such a change produces no change 
in the centrifugal pressure. Let a be the weight of a parti- 
Elevation or vertical projection. 
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cle, ao=b, the distance to the center of sphere, co — c'o — 
c, the distance of removal. Then centrifugal pressure of 8 

a 
particles at the center will be 8w 2 b ~, of 4 at c it will be 

4w2(b + c) - , and of 4 at c' it will be 4w 2 (b - c) -. Add- 
ing these, we have, for the 8 particles after removal Cen- 

a a 

trifugal pressure = P = 4w 2 — (b -\- c -4- b — c) = 8w 2 b— , 

the same as when they were at the center. Taking now a 
ground plan and letting cd = cd' = d, also ad = e, we have, 
Ground plan or horizontal projection. 




W. W. H. says, in answer to T. M. Jr., who 

asks how to preserve grapes in the bunch, fresh as when 
taken from the vines : When the grapes are fully ripe , 
clip the bunches from the vines carefully, and get a 
water tight keg or box. Place in the bottom of the box 
alayerof drledgrape leaves, half an inch thlcK, then 
layersofgrapesand leaves alternatelyuntll the vessel is 
filled; nail a board on top, and bury the vessel in the 
ground, where water will not stand, out of reach of 
frost. Grapes put up in this way will keep fresh and 
sound until April. 

J. W. H. says, in reply to C. P. T., who 
wants a heavy foam on a tonic beer : Use the whites of 
a dozen or more eggs in a 10 gallon keg. 

J. M. B. says : " I think the blistering of 
varnished cement tiles, which D. U. B. complains of on 
page 171, current volume, is caused by the expansion of 
the moisture contained In them when varnished. A 
remedy would be to drive the moisture out." 



for the centrifugal pressure of 2 particles at d : P' — 2w 2 e 

a 

— , but this pressure is in the direction ad, and we mustre- 

solve it into 2 parts, one in the direction cd, which will be 
destroyed by the opposite component of the pressure pro- 
duced by the 2 particles at d', and the otherin the direction 
d"d, which, combined with the corresponding component 
of d', will result in a pressure in the direction ac, the same 
as if the particles were at c. Resolving, we have for the 

• a,.a » - - a , ~ ~ a b±o. 

pressure in d'M: p' 



2w 2 e— cos. cad = 



:2w 2 e- 





by means of the curve MN, on which the sphere rolls, the 
curve M N is not a parabola. Let F be the focus of the 
parabola and draw P B its semi-principal parameter. Draw 
also NBY, a normal From the nature of the parabola, we 
shall there have : FB = 2FA and angle NTM = 45°. When 
thesphere has its centerat B, the resultant pressure of the 
centrifugal force and gravity is in the direction BN ; BN is 
therefore a normal not only to the parabola but also to the 
curve MN. But the curve at N being perpendicular to the 
normal, it makes an angle of 45° with TM, . * . if it is a par- 
abola, NE, perpendicular to YM, must be its semi-principal 
parameter, and E, its focus; and we must have EN=2EM. 
But EN = EC + CN = EC+£ V2~BN"= FB+i ^2 AM, 
ind 2 EM = 2(FA - FE + AM) = 2 (FA - \ V^AM+ 
VM) = 2FA -f 2AM - V2~AM . • . FB + \ \/2 AM = 
JFA + 2AM - Va~AM. But FB = 2FA. Substituting, 
\ 4/2" AM = 2AM - 4/2 AM. Dividing by -j/2 AM, we 
have \ ts. tf2 — 1, or 1 1 = )/2, which is not true. . • . MN 
s not a parabola. Proposition : The centrifugal pressure 
>f a revolved sphere is the same as if its mass were concen- 
trated at its center. Let 8 be a sphere revolved around AY, 
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and consider 8 particles at its center. Let OA be the dis- 
tance to the axis. Kemove 4 of the particles to C and 4 to 
G',sothatAC- AO=AO- AC. Then place2 each at D D' 
D" D///, equally distant in front and behind AX. Finally 
separate each pair by raising one particle and lowering the 
other a certain distance. We have now taken the 8 parti- 
cles from the center and placed them in correct position in 
thesphere, and as this figure is symmetrical with respect 
to a line parallel to A Y through its center, all the particles, 
uspposed to be concentrated at the center, may be removed 



2w 2 (b -4- c)— ; and as there are % pairs of particles the whole 
pressure is P"' = 4a 2 (p-f-c) — ,the same as if the 4 parti- 

c g 

cles were at c. Lastly, it is evident that there can be no 
change of centrifugal pressure produced by moving the par- 
ticles parallel to the axis, and therefore the pairs may be sep- 
arated in this manner. Therefore the particles being moved 
from the center of the sphere into position in its body, no 
change is produced in centrifugal pressure. 

P. K. D. says, in answer to C. C.'s query as 
to press power: I wouldsuggestthat to give the amount 
of pressure .exerted against W, it will be necessary to 
know the distance from B to the center of track roller. 
If the power was applied at the center of the track roll- 
er, then the amount would be obtained t'lus : Divide the 
lengthoflever E (measuring from center) by the dis- 
tance from center of track roller c to a perpendicular 
line drawn from the point of lever attachment (to W) to 
the track. Multiply this by 8 (the power obtained by the 
line) and theresultthus obtained by the 1600 lbs. This 
will give about 75024 lbs. New to solve the problem 
given: Diminish this result in proportion to the dis- 
tance that B is moved up^the lever from center of track 
roller. 

F. A. W. says, in reply to P. TVs query as 
to the consumption of water by engines in cold as com- 
pared with that In hot weather : A few years ago three 
boilers were situated on the higher floor of a building, 
and were heated by gas that would otherwise escape. 
Thisgas was admitted to the boilers and regulated by 
means of sliding gates. The speed of the blowing cylin- 
ders was governed of course by the velocity of the 
engine, and the latter by an ordinary governor; but 
this not being sufficiently accurate, it was neces- 
sary to throttle the engine to drive it at the re- 
quired number of revolutions per minute. Much prac- 
tice enabled us to admit just sufficient gas to the boilers 
to maintain a pressure of 60 lbs . with, hardly the varia- 
tion of a poundln a week, and sometimes in a longer 
period. Nearlyayear of such experience showed us 
that, in cold, damp weather, it was necessary to admit 
more gas, and in warm, pleasant weather to admit less. 
Of course, difference in charging would make a change 
in the quantity and quality of the gas, and perhaps 
augment the resistance of the air that was being forced 
into the furnace ; but a long continued series of experi- 
ments, such as we were obliged to make, eventually es- 
tablished the fact. The boilers were supplied with a 
constant stream of water, regulated arbitrarily by a 
cock, and so accurately as not to require moving some- 
times for days together. " I do not apprehend that the 
cold damp weather had any appreciable effect in requir- 
ing the admission of more heat to the boilers, except by 
the increased condensation of steam, which was not 
morethanln ordinary engines. This same condensa- 
tion will undoubtedly account for the difference, if there 
is any, between the effect of steam and air in a locomo- 
tive." 

D.M. says, in answer to the question pro- 
posed by C.H. A. (page 187, vol. XXIX) : Let there be 
a system of rectangular axes, having c for their origin, 
b c being the axis of X. Since the number of revolu- 
tions of the ball a Is constant, a line equal to Its distance 
from the axis of X and perpendicular to the same axis, 
maybe taken to represent the centrifugal force, the 
force of gravitation being represented by a constant 
line parallel to the same axis, and which I denominate 
byg. Therefore at any point, x' y', of the curve, the 
resultant of the two forces will pass through the point, 
x'y', and also through a point whose equations are x=x' 
— g,and y=2y'. Therefore the equation to the resultant is 

y' 

y— y'=— — (x— x') which is evidently the equation to the 

normal of a parabola having 2g for its parameter. (See 
Davies' " Analytical Geometry.") 

G. W. says, in reply to H. H. J., who asked 
as to making a combined reaper and thresher: It cannot 
be done. At the time grain ought to be cut.lt is not dry 
enough to thresh ; and if left standing until It is dry 
enough to thresh, it will shell out so as to lose half the 
crop, especially if the grain be oats. It was this which 
made useless a harvester in the western states. It cut 
the heads ofl andlef t the straw standing; the heads were 
to be stored in cribs or bins, like corn. But the heads 
proved tocontain so muchmoisture as to cause mold 
and rot. 



COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects : 

On the Million Dollar Te lescope. By W.M.R. 

On Canal Navigation. By T. K. 

On Hatching Eggs. By B. F. S. 

On Spectroscopic Manipulation. By C. A. D 

On Perpetual Motion Seekers. By F. 

On Financial Science. By J. E. E. 
Also enquiries from the following : 

H.C.B.-C.G. T.-M.W.K.-A.V. L.-J. N. P.-G.M. 
— J.W. S.— W. H. B. 

Correspondents in different parts of the country ask 
Where can I get a cross-cut saw for getting out trunks 
of large trees ? Where can I obtain cotton seed oil 
machinery? Who makes shoe peg machinery, and what 
does it cost? Makers of the above articles will proba 
bly promote their interests by advertising, in reply, 
in the Scientific American. 

Correspondents who write to as*k the address of certain 
manufacturers,or where specified articles are to be had 
also those having goods for sale, or who want to find 
partners, should send with their communications an 
amountsufficlent to cover the cost of publication under 
the head of " Business and Personal." which is speciall y 
devoted to such enquiries. 



[OFFICIAL.] 

Index of Inventions 

FOR WHICH 

Letters Patent of the United States 

WERE GRANTED FOR THE WEEK ENDING 

September 30, 1873, 

AND BACH BEARING THAT DATE. 
[Those marked (r) are reissued patents.] 



Alarm, burglar, J. Pennepacker 143,379 

Auger, earth, W. T. Cooley 143,276 

Axle box, vehicle, O. P. Rice 143,800 

Baker, folding camp, F. Lehnen 143,288 

Bale tie, F. Cook 143,223 

Bale tie, cotton, G. N. Beard 143,319 

Bale tie, cotton, J. M. Goldsmith 143,343 

Bed bottom, spring, C. W. Northrup 143,373 

Bee hive, G. Miller 148,295 

Bee hive, Sperry & Chandler 143,307 

Blasting squib, S. H. Daddow 143,896 

Boat detaching apparatus, S. Sneden (r) 5,584 

Boats, propelling, A. Beekman 143,270 

Boiler composition, R. Hatf ull 143,240 

Boot channeling, B. H. Hadley 148,287 

Boot tacking, D. M. Smyth 148,388 

Bracelet fastening, Ranger & Smiley 143,882 

Bucket, dlnne", F. E. Heinig 143,241 

Buckle, harness trace, H. H. Hartzell 143,284 

Building, fireproof, G. H. Johnson 148,351 

Burner for carbureters, I. W. Shaler 143,385 

Butter worker, E. E. Scott 148,260 

Cam movement, J. E. Goodwin 143,235 

Cane, walking. C. K. Pevey 143,248 

Car coupling, M. Ferren 143,231 

Car coupling, Griffith & Miller 148,281 

Car coupling, D. M. Miller 148,168 

Car coupling, J. D. Mills 143,869 

Car, railroad, F. Marin 148,863 

Car wheel, lubricating, J. H. Murray 148,870 

Carpet fastener, C. Harting 143.238 

Carriage top brace, D. W. Batrd 143,316 

Caster, S. Curtis 143,334 

Chair, reclining, E. C. P,anks 148,299 

Clamp, sash and door, R. L. Greenlee 143,236 

Clock and watch key, P. J. Hoffllger 143,285 

Clock, programmes. F. Estell 143,230 

Clothes wringer, H. J. Burr 143,220 

Coalscuttle, A. S. Thompson 148,311 

Comb frame, W. Rasey 143,383 

Compressoror blower, air, L.Chase 143,329 

Compressor, wood, H. A. House 143,243 

Condenser tube fastening, S. Archbold 143,314 

Corset clasp , P. Lippmann 143,859 

Coupling and brake, Megy et al 148,293 

Cultivator, J. H. Frank 143,388 

Cultivator, F. Perez 143,380 

Drawing roll, H. T. Robblns 143,256 

Dredging apparatus, E. Bazin 143,269 

Dredging machine racks, R. R. Osgood 143,247 

Drill chuck.L. Parmelee 143,377 

Drill, rock, D. Kennedy 143,355 

Earth closet, C.C. Haskinj 143,239 

Eaves trough hanger, T. F. Palm 143,375 

Edging machine, E. H. Stearns 148,264 

Engine crank connection, McGowan & Caldwell. 143,292 

Engine smoke stack, R. Frazer 143,839 

Engine valve movement, H. C. Sergeant 143,261 

Eyelet making machine, Churchill & Robinson.. 148,274 

Fabrics, disintegrating, M. Marshall 143,290 

Fare box, S.H. Little 148,360 

Faucet, self-closing, McConnell et al 143,291 

Fence, portable, H. W. & R. P. Nichols 143,872 

Fertilizer from offal, J. J.Storer 148,310 

Fire arm, revolving, R. White 143,394 

Fire klndler, J. C. Crumpton 143,277 

Fish, etc. .preparing, W.Sharp 143,386 

Furnace, boiler, C. D. Smith 143,305 

Furnace, puddling, E. Riley 143,301 

Gas cut-off, etc., C. E. Seal (r) 5,585 

Gate, swinging, Gentry & Collett 143,342 

Grain, etc. transporting, J. & G.Richards 148,254 
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Grate bar, A. F. Crowell 143,224 

Hammocks, suspending, O. Tufts 143,392 

Harness pad, W.A. Beddlck 143,253 

Harness saddle tree, M. W. Pon d 143,381 

Harvester dropper, J. S. Truxell 143,391 

Hinge and spring, W. Gllflllan 143,234 

Hook, snap, J. C. Covert 143,332 

Hook, tag, Marston* Phillips 143.364 

Horses, checking, J. Jackson 143,244 

Horses, detaching, E. K. Jones 143,286 

Horseshoe, J. B. Johnston 143,353 

Iron from ore, cast, P. E. Jay 143,350 

Kaleidoscopes, object for, C. G. Bush 143,271 

Keys, forming spring, M. Deering 143,226 

Lamp post box clamp, P. McCosker 143,365 

Lasting mechanism, L. R. Blake 143.322 

Lath machine, Brower & Knox 143,325 

Lathe, wood turning, J.Chase 143,221 

Lathe, gear cutting, W. P. Hopkins 143,242 

Laths, taper turning, M. Neckermann 143,296 

Loom picker, S. Boorn 143,218 

Loom picking mechanism, L. E. Ross 143,257 

Lounge, W. H. Hart 143,283 

Lubricating compound, S. Y. Love 143,362 

Marine drag, J. C. Beals 143,318 

Mattress, life preserving, J. J. Woodflne 143,313 

Meter, gas, Telling* Johnson 143,390 

Mill, quartz, T. O. Cutler 143,336 

Mill feed regulator, E. H. Austin 143,315 

Millstone cooling device, J. J. Roth 143.258 

Mieering machine, J. H. Van Ness ,43,265 

Motion, preventing back, A. H. and J. H. Race. . . 143,252 

Nail, capped, C. Walsh 143,393 

Nail separating apparatus, A. Morrison 143,246 

Oilcup,A.T. Ballentine 143,216 

Ordnance and projectile therefor, B. C. Pole 143,251 

Paper bag, L. D. Benner 143,321 

Paper bag machine, W. Liddell 143,358 

Pen, marking, D. S. Holman 143,347 

Pipe coupling, W. B. Dunning 143,229 

Pipe coupling, J. Holmes 143,348 

Pipes, etc, cutting, W. D. Chase 143,273 

Piston and packing, A. K. Rider 143,255 

Planing machine, Frank & Spire 143,232 

Planter, corn, A. F. Smith 143,262 

Plaster patterns, J. Semple 143,384 

Plow, W.A. Estes , 143,279 

Plow, S. W. Soule 143,263 

Plow, subsoil, E. Cutcliffe 143,335 

Potato bug destroj er, A. A. Mixer 143,245 

Potatoes, sorting, D. M . King 143,357 

Press, cotton, T, R.Jackson 143,349 

Printers' galley rest, Doyle & Murphy 143,228 

Pump for driven wells, Harrington et al 143,345 

Purifier, middlings, J. Hollingsworth 143,346 

Railway gage, L. Kayser 143,287 

Railway joint seat, L. Scofleld, Jr 143,304 

Railway switch, J. G. Rockwell 143,802 

Rake, horse hay, B. J. Downing 143,278 

Refrigerator building, W. S. Bate 143,317 

Register point perforating device, W. Overend.. . 143,374 

Ring, scarf, Mayhew & Leonard 143,366 

Roof, fireproof, Johnson & Fryer 143,352 

Saw set, B. S. Castle 148,272 

Sawing machine, wood, B. F. Click 143,330 

Senw, wood, O. D. Barrett 143,217 

Screws, making metal, o M. Spencer 143,306 

Separator and scourer, grain, W. P. Clifford 143,331 

Separator, coal, J. B. Wilford 143,395 

Separator for coal, ore, etc ., H. Bradford 143,219 

Separator feed device, H. Bradford 143.323 

Sewing machine caster, J. E. Smith 143,387 

Sewing machine ruffler, C. Schullian 143,259 

Sewing machine shuttle, W. H. Scao field 143,303 

Shank stiffener, W.N, Sprague 143,389 

Shoe uppers, gumming, P. E. Clark... 143,275 

Shoi s, jack for holding, A. K. Washburn 143,267 

Shutter and blind operator, D. M.Leonard 143,289 

Sifter, D. Pierce 143,250 

Skirt protector, J. C. Llvermore 143,861 

Stove, cooking, G.H.Phillips, (r) 5,583 

Stovepipe shelf, J.F.Beckwith 143,320 

Straw cutter, A. Klndermann 143,356 

Telegraph, district and Are alarm, J. H. Guest.... 143,344 

Telegraph, multiplex, M. Gaily 143,341 

Telegraph circuit closer, M Gaily 143,340 

Telegraph key, D. L. Parkhurst 143,298 

Tube, speaking, J. R. Creighton (r) 5,580 

Tubing, bending, W. T. Farre (r) 5,581 

Tubing, bending, W. T. Farre (r) 5,582 

Twine holder, D. Webber 143,268 

Umbrella cover, D. W. Odiorne 143,297 

Valve, ball, W. Mendham 143,294 

Valve for hydraulic cranes, J. A. Vaughn...,. 143,266 

Vault, metallic, A .L . Stimson 143,309 

Vehicle wheel, Chandler & Talnter 143.328 

Vehicle wheel, J. C. Garretson 143,233 

Vehicle wheel, P. C. Hairston 143,282 

Vehicle wheel, L. G. Peel 143.378 

Wagon brake, J. F. Durbin 143,337 

Wagon boxes, fastening for, J. W. Crandall 143,333 

Wagons, etc., loading, B. Cokly 143,222 

Wagons, running gear for, G. Phillips 143,249 

Washing machine, L. H. Davis 143,225 

Washing machine, G. S. Newsom 143,371 

Water traps, manufacture of, W. A.Butler 143,826 

Water traps, mold for casting, W. A. Butler 143,327 

Water wheel, turbine, J. E. Whiting 143,312 

Weather strip, J. W. Browne 143,324 

Weeding implement, garden, W. Jones 113,354 

Wells, gland for oil, G.Finton 143,280 

Windmill, G. Stearns ". 143,308 

Wire, etc., coil holder for, I. E. Palmer 143,376 

Wire cloth, painting, J.H.De Witt 143,227 

Wrench, A.D. McMaster 143,367 

APPLICATIONS FOR EXTENSIONS. 

Applications have been duly tiled, and are now pending 
for tlae extension of the following Letters Patent. Hear- 
lr ss upon the respective applications are appointed for 
the days hereinafter mentioned: 
26,674.— Clothes Dkyek.— B. B. Hawse. Dec. 17. 
26,689.— Pivot Bearing.— F. C. Lowthrop. Dec. 17. 
26,785— Waste Cock.— G. W. Robertson. Dec. 24. 
26,803.— Boots, etc.- F. D. Ballou. Dec. 24. 
27,455.— Spkins Covering Machine.— J. T. Loft. Feb. 25. 

EXTENSIONS GRANTED. 
25,640.— Steam Boiler.— J. Harrison, Jr. 
25,662 —Construction of Prisons.— E. May. 
25,673.— Lasting Boots, etc.— J. Purinton, Jr. 
25,688.— Hydrant— C. L. Stacy. 
25,692. — Sewing Machine. — K. Vogel. 
25,701.— Skeleton Skirt.— J. Draper. 

DISCLAIMER. 
25,693.— Lasting Boots, etc.— J. Purinton, Jr. 

DESIGNS PATENTED. 

6,895.— Call Bell.— C.S.Barnard et a;.,W. Meriden.Conn. 
6,896.— Boot Jack.— O.F.Fogelstrand, Kensington, Conn. 



6,897.— Lamp Shade.— W. Maevers, New York city. 
6,898.— Tea Pot Base.— E. b. Manning, Mlddletown, Ct. 
6,899.— Lamp Foot.— N.L. Bradley, West Meriden, Conn. 

TRADE MARKS REGISTERED 
1,473.— Windmill.— Atwood et al., San Francisco, Cal. 
1,4^4.— Packed Oysters, etc.— Barnes & Co., Bait., Md. 
1,475 & 1,476— Febtilizees.-G. Dugdale & Co.,Balt.,Md. 
1,477.— Ague Cure.— H . Van Riper et ah, New York city. 
1,478.— Prepared Fish.— Dodd & Co ., Gloucester, Mass. 
1,479.— Brandies.— M. Doherty & Co., Boston, Mass. 
1,480.— Cheese.— Webb & Co., New York city. 



SCHEDULE OF PATENT FEES: 

On each Caveat $10 

On each Trade-Mark $25 

On filing each application for a Patent (17 years). ..$15 

On issuing each original Patent $20 

On appeal to Examiners-ln-Chlef $10 

On appeal to Commissioner of Patents $20. 

On application for Reissue $30 

On application for Extension of Patent $50 

On granting the Extension $50 

On filing a Disclaimer $10 

On an application f or Desig (3K years) $10 

>n an application for Desig (7 years) $15 

On an application for Design (14 years* $30 

YALDE OF PATENTS, 

And How to Obtain Them. 



Practical Hints to Inventors. 




OBTAIN 




ROBABIiY flo Investment of a small sum 
of money brings a greater return than the 
expense Incurred In obtaining a patent even 
when the invention is but a small one. Large 
Inventions are found to pay correspondingly 
well. The names of Blanchard, Morse, Bige- 
low, Colt, Ericsson, Howe, McCormick, Hoe 
and others, who have amassed immense for- 
tunes from their inventions, are well known. 
And there are thousands of others who have 
i ealizedlarge sums from their patents. 
More than Fifty Thousand inventors have availed 
themselves of the services of Mtjnn & Co. during the 
TWENTY-SIX years they have acted as solicitors and 
Publishers of the Scientific Ambeican. They stand at 
the head In this class of business ; and their large corps 
Df assistants, mostly selected from the ranks of the 
Patent Office : men capable of rendering the best service 
to the inventor, from the experience piacucallyobtained 
while examiners In the Patent Office : enables Mtjnn & 
Co. to do everything appertaining to patents bettee 
and cheapee than any other reliable agency. 

how to m ^ * r "ir" 

qulry in 
nearly eve 

ry letter, describing some invention which cornea to this 
office. A positive answer can only be had by presenting 
a complete application for a patent to the Commissioner 
of Patents. An application consists of a Model, Draw- 
ings, Petition, Oath, and full Specification. Various 
officlalrules andformalitiesmust also beobserved. The 
efforts of the Inventor to do all this business himself are 
generally without success. After great perplexity and 
delay, he Is usually glad to seek the aid of persons expe- 
rienced fn patent business, and have all the work done 
over again. The best plan is to solicit proper advice at 
the beginning. If the parties consulted are honorable 
men, the Inventor may safely confide his ideas to them •. 
they will advise whether the Improvement is probably 
patentable, and will give him all the directions needful 
to protect his rights. 

How Can I Best Secure My Invention? 

This Is an Inquiry which one inventor naturally asks 
another, who has had some experience in obtaining pat- 
ents. His answer generally is as follows, and correct : 

Construct a neat model, not over a foot in any dimen- 
sion— smaller if possible— and send by express, prepaid, 
addressed to Mtjnn & Co., 37 Park Row, together with a 
description of its operation and merits. On receipt 
thereoi, they will examine the Invention carefully, and 
advise you as to Its patentability, free of charge. Or, if 
you have not time, or the means at hand, to construct a 
model, make as good a pen and ink sketch of the Im- 
provement as possible and send by mail. An answer as 
to the prospect of a patent will be received, usually, by 
return of mail. It is sometimes best to have a search 
made at the Patent Office ; such a measure often saves 
the cost of an application for a patent. 

Preliminary Examination. 

In order to have such search, maee out a written de- 
scription of the invention, In your own words, and a 
pencil, or pen and ink, sketch. Send these, with the fee 
of $5, by mail, addressed to Mtjnn & Co., 37 Park Row, 
and In due time you will receive an acknowledgment 
thereof, followed by a written report In regard to the 
patentability of your improvement. This special search 
is made with great care, among the models and patents 
at Washington, to ascertain whether the improvement 
presented is patentable. 

To make an Application for a Patent. 

The applicant for a patent should furnish a model of 
his Invention if susceptible of one, although sometimes 
it may be dispensed with ; or, if the invention be a chem- 
ical production, he must furnish samples of the ingredi- 
ents of which his composition consists. These should 
be securely packed, the inventor's name marked on them, 
and sent by express, prepaid. Small models, from a dls 
tance.can often be sent cheaper by mall. The safest 
way to remit money Is by a draft, or postal order, on 
New York, payable to the order of Mttnn & Co. Persons 
who live in remote parts of the country can usually pur- 
chase drafts from their merchants on their New York 
correspondents. 

Foreign Patents* 

The population of Great Britain is 31,000,000; of France, 
37,000,000; Belgium, 5,000,000; Austria, 36,000,000; Prussia, 
40,000,000, and Russia, 70,000,000. Patents may be secured by 
American citizens in all of these countries. Now is the 
time, when business is dull at home, to take advantage of 
these Immense foreig fields. Mechanical improvements 
of all kinds are always in demand in Europe. There will 
never be a better time than the present to take patents 
abroad. We have rellablebusiness connections with the 
principal capitals of Europe. A large share of all the 



patents secured in foreign countries by Americans are 
obtained through our Agency. Address Mtjnn & Co., 37 
Park Row, New York. Circulars with full information 
on foreign patents, furnished free. 

Rejected Cases. 

Rejected cases, or defective papers, remodeled for 
parties who have made applications for themselves, or 
through other agents. Terms moderate. Address Mtjnn 
& Co., stating particulars. 

Reissues, 

A reissue Is granted to the original patentee, his heirs 
or the assignees of the entire Interest, when, by reason 
of an Insufficient or defective specification, the origlna 
patent is invalid, provided the error has arisen from In- 
advertence, accident, or mistake, without any fraudu- 
lent or deceptive intention. 

A patentee may, at his option, have In his reissue a 
separate patent for each distinct part of the invention 
comprehended In his original application by paying the 
required fee in each case, and complying with the other 
requirements of the law, as In original applications 
Address Munn & Co., 37 Park Row, New York, for full 
particulars. 

Caveats. 

Persons desiring to file a caveat can have the papers 
prepared in the shortest time, by sending a sketch and 
description of the invention. The Government fee for 
a caveat is $10. A pamphlet of advice regarding applica- 
tions for patents and caveats is furnished gratis, on ap- 
plication by mail. Address Munn & Co. 37 Park Row 
New York 

Canadian Patents. 

On the first of September, 1872, the new patent law of 
Canada went Into force, and patents are now granted to 
citizens of the United States on tbe same favorable rerme 
as to citizens of the Dominion. 

In order to apply for a patent in Canada, the applicant 
must furnish a model, specification and duplicate draw 
lngs, substantially the same as in applying for an Amerl 
can patent. 

The patent may be taken out either for five years, (gov- 
ernment fee |20), or for *en years (government fee $40) 
or for fifteen years (government fee $60). The five and 
ten year patents may be extended to the term of fifteen 
year*. The formalities for extension are simple and not 
expensive. 

American inventions, even If already patented In this 
country, can be patented In Canada provided the Ameri- 
can patent is not more than one year old. 

All persons who desire to take out patents In Canada 
are requested to communicate with Mtjnn & Co., 37 Park 
Row, New York, who will give prompt attention to the 
business and furnish full instruction. 

Value of Extended Patents. 

Did patentees realize the fact that thelrlnventionsare 
likely to he more productive of profit during the seven 
years ofextenslon than the firstf ull term for which their 
patents were granted, we think more would avail them- 
selves of the extension privilege. Patents granted prioi 
to 1861 may be extended for seven years, for the benefit 
of the Inventor, or of his heirs in case of the decease of 
fomer, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended 
time inures to the benefit of the inventor, the assignees 
under the first tierm having no rights under the extension 
except by special agreement. The Government fee for 
an extension is $100, and It is necessary that good profes- 
sional service be obtained to conduct the business before 
the Patent Office. Full Information as to extensions 
may be had by addressing Mtjnn & Co. 87 Park Row.New 
York. 

Trademarks. 

A.ny person or firm domiciled Id tne United States, oi 
any firm or corporation residing In any foreign country 
where similar privileges are extended to citizens of the 
United. States, may register their designs and obtain pro- 
tection. This is very important to manufacturers in this 
country, and equally so to foreigners. For full particu- 
lars address Munn & Co., 37 Park Row., New York. 

Design Patents. 

Foreign designers and manufacturers, who send goods 
to this country, may secure patents hereupon their new 
patterns, and thus prevent others from fabricating or 
selling the same goods in this market. 

A patent for a design may be granted to any person 
whether citizen or alien, for any new and original design 
for a manufacture, bust.statue, alto relievo, or bas relief 
any new and original design for the printing of woolen 
silk, cotton, or other fabrics, any new and original Im- 
pression, ornament, pattern, print, or picture, to be 
printed, painted, cast, or otherwise placed on or worked 
into any article of manufacture. 

Design patents are equally as Important to citizens as 
to foreigners. For full particulars send for pamphlet to 
Munn & Co., 37 Park Row, New York. 

Copies of Patents. 

Persons desiring any patent Issued from 1836 to Novem 
ber26, 1867, can be supplied with official copies at a reas- 
onable cost, the price depending upon the extent of draw 
lngs and length of specification. 

Any patent Issued since November27, 1867, at which 
time the Patent Office commenced printing the drawing 
and specifications, may be had by remitting to this of 
lice $1. 

A copy of the claims of any patent Issued si ce 1836 
will be furnished for $1. 

Whenorderl g copies, please to remit for the same as 
above, and state name of patentee, title of inventlon.and 
d ate of patent. Address Munn & Co., Patent Solicitors 
87Park Row, New York. 

Munn & Co. will be happy to see inventors in person, 
at their office, or to advise them by letter. In all cases 
they may expect an honest opinion. For such consulta- 
tions, opinions, and advice, no charge is made. Write 
plain ; do not use pencil or.pale ink ; be brief. 

All business commuted to our care, and allconsulta 
tions, are kept secret and strictly confident ial. 

In all matters pertaining to patents, such as conducting 
Interferences, procuring extensions, drawing assign- 
ments, examinations Into the validity of patents, etc. 
special care and attention is given. For information and 
for pamphlets of instruction and advice 

Address 

BfUNN A; CO., 

PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New York. 
OFFICE IN WASHINGTON— Corner F and 7th 
Streets, opposite Patent Office. 



RATES OF ADVERTISING. 

Back Page $1.00 a line. 

Inside Page ------ 75 cents a line. 

Engravings may head advertisements at the same rate per 
line, by measurement, as the letter-press. 

INVENTORS' 

Rights (patented and unpatented) are constantly being 
offered by the N.Y. Exposition and M'f'g Co. as Invest- 
ments for capitalists who may desire a profitable busi- 
ness. Attention is called to McGregor's Improved 
Piano, Rupp's Spring Helve, Lang's Sewing Machine 
Cutter, Walker't! Combination Rule, Ermentrout's Fish- 
ing Rod, Clark's Fishing Apparatus, Steven's Sugar 
Evaporator, Hopkins' Sewing Machine, Isbell's Trunk 
Fastener, Krum's Mowing Machine, Beddow's Car 
Coupling, and others. Circulars and full information 
sent on application. Balance of capital stock of above 
company is for sale to parties having Inventions to nego 
tiate. Shares $25 each, $10 down and $5 nunthly rill 
paid j 10 per cent dividends responsibly guaranteed. 

E. E. ROBERTS, Pres.,52 Broadway, N.Y. 

Barnes' Patent Foot & Steam 
Power Scroll Saw. 

As a Foot Power Machine it is war- 
ranted to saw (linear measure) 
through Pine 3 in. thick, 1ft. per min- 
ute; 1 in. thick, 4 ft. perminute; Wal- 
nut S in. thick, %, ft. per minute ; 1 
in. thick, 2 ft. per minute. Every 
builder, cabinet and pattern maker, 
carver, or worker in wood should 
haveone. Only 8 years in the market, 
yet thousands are using them. Send 
for full description to W. F. & John 
Barnes, Manuf're, Rockford, 111. 




E. ILLING WORTH, Neville St. Foun- 
dry, Leeds, England, makes a Specialty of 
«- P x V -inch Lathes. All parts are interchangeable, 
being made in duplicate, by patent machinery, thus en- 
suring Accuracy and Excellence of Workmanship. 



Gr. 

his 10 




$W For price and Photo, write direct. 



Hunters' and Trappers' Guide 

To use and care of Arms and Ammunition ; making and 
using Traps; Snares and Nets; Baits and Baiting: Pol- 
sons ; Bird Lime ; Preserving, Stretching, Dressing, Tan- 
ping and Dyeing Skins and Furs ; Fishing, &c. Mailed 
for 20 cents, by C. S. RILEY, Holland, H. T 



LX>R SALE, CHEAP— 1 ten horse Portable 
JL Engine, 1 Daniel's Planer, 1 Great Shaper and Ten- 
anter, Lathes, Saws, and other Machinery lor manufac- 
turing cabinet Ware and Chairs ; also, a nice stock of 
Cabinet Ware and Chairs, two Hearses and Undertaking 
Material. Also for Sale, a House and Lot and Shop. A 
good vacancy for the above business. For particulars 
inquire of DAVID COON, Ypsilantl, Mich., Sept. 17, 1873 



ONE of LANE'S celebrated and popular 
CIRCULAR SAW MILLS will be shown in opera- 
tion, until Nov. 15. at the Fair of th American Institute, 
New York City. For circular and price list.addressLane 
M anufacturing C ompany, Montpelier, Vermont. 



A FULL SET of Improved CLAPBOARD 
MACHINERY will be exhibited at the Fair of the 
American Insti tute by the Lane Mf'g Co., Montpelier, Vt 



FOR SALE— -The right to manufacture and 
Sell the Patent Stave Grain Baskets in the States of 
? . U P 5 nn8ylTanla ' and New Y °rk- Said Baskets pro- 
tected by numerous patents issued to Horace C. Jones 
and others. G. I. BREWSTER, Appleton, Wis 



N.r. BURNHAM'S NEW TURBINE" 



TOBETHEBESTEVERINVENTED 

JWMPHJJiT. FftKE: . ' ADDRESS. VO/=tf< PA 



SUPERIOR TO ALL OTHERS. 

LIMET & CO.'S STANDARD 

FRBNCH FILES. 

HOMER, FOOT & CO., SOLE AGENTS, 

20 Piatt Street) New York. 

t»"A full assortment of STUBS' and GROBET'S Files. 



SCIENCE RECORD 

FOR 

1873. 

A Compendium of the Scientific Progress and Dlscove 

rles of the Preceding Y ear. Illustrated with 

over 150 Engravings. 600 pages, 

octavo. Price, $2. 

THIS NEW AND 
splendid book embraces 
the most Interesting Facts 
and Discoveries in the vari- 
ous Arts and Sciences thai 
have transpired during the 
preceding year exhibiting in 
one view the General Prog- 
ress of the World in the fol- 
lowing Departments; 
1. -CHEMISTRY AND MET- 
ALLURGY. 
2.-MECHANICS AND EN- 
GINEERING. 
3.— ELECTRICITY. LIGHT, 

HEAT, SOUND. 
4,— TECHNOLOGY.— Embra 
clng New and Useful In- 
ven tions and Discoveries 
relating to THE ARTS; 
5.-BOTANY AND HORTI- 
CULTURE. 
6.— AGRICULTURE. 
7.— R ORAL AND HOUSE 

HOLD ECONOMY. 
8.— MATERIA MEDIC A, 

THERAPEUTICS, HY- 
GIENE 
9.-NATURAL HISTORY 

AND ZOOLOGY. 
10 & ll.-METEOROLOGY 
TERRESTRIAL PHYS- 

ICS, GEOGRAPHY. 

12.— GEOLOGY AND MINERALOGY. 
13.— ASTRONOMY 
14.— BIOGRAPHY. 

Every perBon who desires to De well informed concern- 
ing the Progress of the Arts and Sciences should have a 
copy of Science Record foe 1873. It Is a most In- 
teresting and valuable Book, and should have a place in 
every Household, In every Library. 

600 pages, Octavo. Handsomely Bound. Over 150 En- 
gravings. Price, $2. 

Sent by mall to all parts of the country, on receipt of 
the price. A liberal discount to the trade and to can- 
vassers. For sale a tall the principal Bookstores. 

MUNN & CO., Publishers, 

37 Park Row, New York City. 



The SCIENTIFIC AMEBIC AH will be sent one year 
and one copy of SC1EHCE RECORD FOR 1873, on 
receipt of W50. 

8C1ENCE RECORD FOR 1872, uniform With the 
above* Price *3. Library binding, {2.50. 




© 1873 SCIENTIFIC AMERICAN, INC 



November i, 1873.] 



9 titxtiifxt |»ma«, 
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BAIRD'S 




FOR PRACTICAL MEN. 

o 

My new, revised and enlarged Catalogue of PRACTI- 
CAL AND SCIENTIFIC BOOKS— 96 pages, 8vo.- will be 
sent, free of postage, to any one who wfll favor me with 
his address. „ __ 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 




Metals ail fetal flforiing. 

Bauerman's Metallurgy of Iron. 12mo. $2.00 

Blinn's Practical Workshop Companion for 
Tin, Sheet Iron and Copperplate Workers. 100 illus- 
trations. Kmo i $2.50 

Bell's Chemical Phenomena of Iron Smelting. 
An Experimental and Practical Examination of the 
circumstances which determine the Capacity of the 
Blast Furnace, the Temperature of the Air, and the 
Proper Condition of the Material to be Operated 
Upon. By I. Lowthian Bell. 8vo $6.00 

Byrnes' Practical Metal Workers' Assistant. 
A new edition, to which is added an Appendix con- 
taining The Manufacture of Russian Sheet Iron ; The 
Manufacture of Malleable Iron Castings, andlmprove- 
ment in Bessemer Steel. With over 600 engravings. 
8vo $7.00 

De Koninck — Dietz. A Practical Manual of 
Chemical Analysisand Assaying. By L. L.De Koninck, 
Dr. Sc.andE. Dietz, Engineer. Editedwith Notes, by 
Robert Mallet. American Edition, with Notes and an 
Appendix on Iron Ores by A. A, Fesquet $2.50 

Guettier's Practical Guide for the Manufac- 
ture of Metallic Alloys. Comprising their Chemical 
and Physical Properties, Preparation, Composition 
and Uses. 12mo • $o.00 

Landrin's Treatise on Steel. 12mo. . . . $3.00 

Larkin's Practical Brass and Iron Founders' 
Guide. 12mo $2-25 

Napier's Manual of Electro-Metallurgy. Illus- 
trated. 12mo , $2^00 

Overman's Manufacture of Steel. 12mo. $1.50 

Overman's Moulder and Founders' Guide. 
Illustrated. 12mo $1.50 

Osborn's Metallurgy of Iron and Steel. The- 
oretical and Practical, in all its branches, with special 
reference to American Materials and Processes. Illus- 
trated by numerous large folding plates and wood en- 
gravings. 8vo $12.50 

Perkins and Stowe's New Guide to the Sheet 
Iron and Boiler Plate Roller $2.50 

Phillips and Darlington's Records of Mining 
and Metallurgy. Illustrated. 12mo $2.00 

Percy's Manufacture of Russian Sheet Iron. 
8vo . Paper 50c. 

Roseleur's Galvanoplastic Manipulations. A 
Practical Guide for the Gold and Silver Electro-plater 
and the Galvanoplastic Operator. 127 engravings. 495 
pages . 8vo $6.00 

Schinz's Researches on the Action of the 
Blast Furnace. Illustrated. 12mo $4.25 

Strength and other Properties of Metals. Il- 
lustrated by 25 large steel plates. 4to $10.00 

Tables Showing the Weight of Round,Square 
and Flat Bar Iron, Steel, &c, by measurement 63c. 

Urbin and Brail's Practical Guide for Pud- 
dling Iron and Steel . 8vo $1.00 

Vail's Galvanized Iron Cornice Workers' Man- 
ual. Containing Instructions in 1/ ying out the differ- 
ent Miters and making Patterns for all kinds of plain 
andcircular work. Illustrated. 4to $5.00 

Watson's Practice of American Machinists 
and Engineers. Illust'd by 86 engravings. 12mo..$2.50 

Warn's Sheet Metal Workers' Instructor, for 
Zinc, Sheet Iron, Copper and Tin Plate Workers, with 
Instructions for Boiler Making, &c. 8vo $3.00 

PF" The above, or any of my Books, sent by mail, 
free of postage, at the publication prices. 

My new and enlarged CATALOGUE OF PRACTI- 
CAL AND SCIENTIFIC BOOKS-96 pages, Svo.-sent 
free to any one who will furnish his address. 

HENRY CAREY BAIRD, 

Industrial Publisher, 

406 Walnut St., PHILADELPHIA. 



JUST PUBLISHED, 
A Fresh Work on Mining. 

SILVER AND GOLD : 

An Account of the Mining and Metallurgical Industry 
of the United States, with reference chiefly to the 
Precious Metals. By R. W. Raymond, Ph. D., V. S . 
Commissioner of Mining Statistics, President of the 
Am. Inst, of MinlngEngineers, editor of "Engineer- 
ing and Mining Journal, "Author of " Mines of the 
West," "American Mines and Mining, ""Mines, Mills, 
and Furnaces," etc., etc. 

With Plates. 
1 Vol., Svo. Extra Cloth. $3.50. 
The energy and thoroughness with which Mr. Ray- 
mond has prosecuted his investigations, and the rare 
intelligence and intimate acquaintance with mining and 
metallurgy, manifested in his writings onthesesubjects, 
have been widely acknowledged, and hisreputation will 
ensure an Interest in this, his latest work. 

*** To be had of Booksellers, or will be sent to any ad- 
dress, post-paid, on receipt of price, by the Publishers, 

J. B. FORD & CO,, 

27 Park Place, New York, 



FOR SALE — A most important, useful and 
valuable Invention. An independent fortune to 
any party who desires to handle. Applications should 
be made immediately. Address S., care G. E. HUTCH- 
INSON, 144 Superior Street, Cleveland, O. 



$375 



a MONTH to Male or Female Agents. 
Novelty Co., Biddeford, Me. 



Vi Samples sent by mail for 50 cts., that retail quick for 
*1Q. R. L. WOLCOTT, 181 Chatham Square, New York. 



A Rare Chance to Advertise. 

Cheapest and Best Mode of Introducing 
NEW MACHINERY AND INVENTIONS. 



To Advertisers*. 



About the 15th of November, we shall publish a special edition of 60,000 copies of the SCIENTIFIC 
AMERICAN, which will be mailed in separate wrappers and the postage prepaid to every post office in the United 
States, Canada, and adjoining provinces. 

It is intended that a copy of the paper shall reach the principal manufacturers, workers in lumber and 
and iron, railroid shops, and the works of other mechanical and chemical industries in the United States. 
Advertisements will be taken for this extra edition on the same terms as in the regular issue, namely, 75 
cents a line inside, and $1 a line on last page. A few notices, in the Business and Personal column, not 
exceeding four lines in length, will be Inserted at $1 50 a line. This affords an unusually favorable opportu 
nity for advertisers to reach a class of persons not accessible in the ordinary channels of advertising. The 
names have been selected with care, and the publishers guarantee the number issued to be full 60,000; the 
postage on these copies, which is twelve hundred dollars, will be prepaid, thus insuring the prompt. forward- 
ing of the papers to their destination. 

Advertisers will bear in mind that this announcement is for a Special Edition which is to be circulated 
gratuitously among non-subscribers, and that the same advertisements which appear in the regular edition, 
if ordered in the extra, will be seen by entirelv different persons. 



ENGRAVINGS. 



A few illustrations and descriptions of machines or articles of utility, whether they have already appeared 
n this paper or in other publications, will be received for insertion in this Special Edition on reasonable terms. 



MUNI & CO., Publishers, 



MAN POWER SAWS. 
Circular, Jig, Band & Bench. 

See " Sei. Am.," Vol. 26, p. S66 ; Vol. 28, p. 79 & 306. 

*'or Speed and Work Unequaled. 
23 Dey St., N.Y. 



Br *or Speed and wo 

ConlM Power Co., 



A. S. GEAR. 

Sole Owner and Manufacturer of the GEAR VARIETT? 
MOULDING MACHINE— Legality of Patents Sus- 
tained in United States Courts— Price $150, 
$115, $880, '$430, $530— and Manufacturer 
and Dealer in all kinds of 

Wood and Iron Working 
MACHINERY, 

Steam Engines *fe Mechanical Supplies* 

56 TO 62 SUDBURY ST., BOSTON, MASS. 

Reasons in Support of our Claim to favorable 

consideration. 

1. What we manufacture we exclusively control for 
the whole country by patents granted to us or purchased 
by us. 

2. Instead of attempting to evade others' rights by 
manufacturing to get around good machines, we select 
and purchase them from legal owners. 

3. We sell at the market price, and as low as pro- 
ducers, being satisfied with very small profits on large 
sales. 

4. We ship machinery from the factories where it is 
made, so that the ireights are the same as if purchased 
of the manufacturers. 

5. We guarantee to furnish the latest improved 
machinery known, and that which is best suited to the 
work to beperf ormed. 

6. We sell original and legal productions only, thus 
preventing trouble with owners of patents for Infringe- 
ments and costly litigations ; and we also warrant every 
machine to be as represented. 

7. We give special attention to fitting out shops com- 
plete, and by a consolidation of profits and saving of ex- 
pense incident to selecting, are enabled to furnish all 
that the various manufacturers produce at as low, if not 
lower rates than they can be purchased of others. 

8. An experience, extending over a period of twenty 
years, In the examination of all new contrivances as soon 
as known, and learning from users what they consider 
the best products, warrants us In saying that we can save 
purchasers a great deal of trouble and money by giving 
us their patronage. 

9. Our interest being also the purchaser's interest, we 
cannot afford to diBplease or misrepresent, therefore we 
make all our transactions of mutual benefit to the good 

BUILDER, THE PURCHASER and OUR8ELF. 

10. We nil orders as designated by purchasers, or, when 
It is desired, select and send the best known— support 
the good and denounce the bad— and by keeping thor- 
oughly posted, often furnish a good tool or machine but 
little known at a cost much less than the stiff price de- 
manded for others which are no better. 

11. Our unprecedented success warrants us in keeping 
ordered aheada large supply of good machinery, besides 
keeping at our warerooms a larger stock than can be 
found anywhere else in the United States. We also feel 
safe in saying that we can ship and deliver machinery as 
soon, If not sooner, than others. 

12. Send for Catalogue and Circulars, and ask any 
questions regarding any mechanical product or device, 
which will be cheerfully answered. 



MACHINERY, 



NEW and 2d-HAND.-- 

Send for Circular. Chas. PLACE 
& CO. 60 Vesey St., New York. 




The American Turbine Water 
Wheel, 

Recently lmprovedand submitted to 
thorough scientific tests by James 
Emerson, showing the following use- 
f ule effect of the power of the water 
utilized, being the highest results ev- 
er known. 

Percentage of Part Gate : a. 50.08 ; 
%. 69.64; %, 78.73; ¥,82.53: K, 82.90. 

Per cent, of Whole Gate : 83.14. 

A full report may be obtained of 
STOUT, MILLS & TEMPLE, Day- 
ton, Ohio. 



1832. SCHENCK'S PATENT. 1871. 

WOODWORTH PLANERS 

And Re-Sawing Machlnee, "Wood and Iron Working Ma 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS, Matteawan. N. T. and 118 Liberty St., New Tort . 



To Electro -Platers. 

BATTERIES, CHEMICALS, AND MATE- 
RIALS, In sets or single, with books of instruction 
for Nickel or Silver Plating, by THOMAS HALL, Manu- 
facturing Electrician, 19Bromneld Street, Boston, Mass, 
Illustrated catalo. ue sent free. 



TO MACHINISTS. 

FOB SALE— One Cast Iron Fly Wneel Pulley, 12 
feet dia., 24 in. face— bored for 10 la. shaft— turned true- 
in halves— weighs 7800 lbs. Price $300. • 

76 feet 5 inch Wro't Iron Steam Pipe— flange joints— 
witu elbow. Price $1.50per foot. 

120 feet 18 inch and 75 feet 24 inch best doubled and 
pegged, cemented oak tanned Leather Belting, in good 
order. Price 50 per cent from list. Also, 

2 Single-flue Boilers, 42 Inch dia., 32 feet long. 

1 do. do 42 " " 25 " 

For further information, address 

■ MARSHALL P. MITH, 

40 P. O. Avenue, Baltimore, Md 

A Set of 12 Steel Lathe Dogs, 

From % to 4 inch $17.30 

" to2 " $8.00 

Iron, from % to 2 inch $ 6.50 

" " " to4 " $15.00 

1 Set of Steel Clamps $12.50 

" " Iron " $10.00 

Expanding MandrelB taking anything from % to 4 
inches, &c. 

Send to C. W. LE COUNT, South Norwalk, Conn., 
for Circular. 



V K 4" a ^'^ft !"•■*■ day! J.P enta ■wanted! AHelaiBesoI^orklrigpBO' 
$ JliO s^-iVp-ie, of either aex, young or old, make more money at 

work for itiifn tLelr ap&re moments oral! the sime than »t any t lit nf 



SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and best in use. Also, Shingle Heading 
and stave Jointers, Stave Equalizers, Heading Planers, 
Turners, &c. Address TREVOR & Co. Lockport, N. Y. 




MOLDING, MORTISING 

f^ft-*^ TENONING & SHAPING 
jptKPSp MACHINES* 

/it'' I BAND SAWS, 

HI, jsJs^ SCROLL SAWS, 

Planing: & Matching 

MACHINES, &c, 

For Railroad, Car, and Agri 
cultural Shops, &c, 
l^-Superior to any in use. 

J. A. FAY & CO. 

Cincinnati. Ohio." 



STENCIL "ISIS 



For cutting business 
■ * a r , 1SjjI8 , -, ..u-^ - r Stenclls.allsizes. Also 
k/ J. JJi.1 V/XJJ complete outfits for Clothing 
Stencils and Key Checks, with which young men are 
making from $5 to $20 a day. Send for catalogue and 
samples to S.M.SPENCER,117Hanover St,, Boston, Mass. 



N 



EW & IMPROVED PATTERNS.— MA- 

CHINISTS' TOOLS-all sizes— at low prices. 
K. GOULD. 97 to 113 N. J R. R. Ave., Newark, N. J 



OTIS 



SAFETY HOISTING 

Machinery. 

OTIS, BROS, dfc CO., 

NO. 348 BROADWAY NEW YORK. 



WOOD-WORKING MACHINERY GEN- 
erally. Specialties, Wood worth Planers and Rich- 
ardson'sFatent Improved Tenon Machines. 
Central, corner union St., Worcester, Mass. 

WTTHFRBt RUGG & RICHARDSON. 



„ WENDELL'S PATENT D0OB STOP. 

Ii r\r\r\ a«ewi'» wanted. 

I1UUU SBperday. Samples, 25 Cts. 
Wendell &. Francis, 436\Vainut St. Phila. 



pLASS "jl/TOULDS for Fruit Jars, Patent 
\JT Lamps.JxL Bottles, etc., made by H.BROOKE. 14 

years at White and Centre Streets, Now York. The short- 
est and cheapest way order direct of Mould Maker. 

SW Pabticulak attention paid to MOULDS for 
INVENTORS. 



•You asK WHY we can sell First 
Class 1 Octave Pin. .us lur $290? 
We answer— Itcosts less lhaij $300 
(to make any $600 Piuiio sold 
[through Agents, all of whom rnube 
100 per ct. profit. We have 
no Agents, but sliip direct to fami- 
lies at Factory price, and warrant 
. . . — « _ 6 Years. .Send for illustrated cir- 
cular, in which we refer to over 500 Bankers, Merchants, 
&c. (some of whom you may know), using our Pianos, 
in 44 States and Territories. Please state where you saw 
this notice. 

U. S. Piano Co., 8 1 Broadway, N. Y. 




RICHARDSON, MERIAM & CO. 
Manufacturers of the latest improved Patent Dan- 
els' and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws,Rallway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester. Mass. Warehouse, 101 Liberty st, New York. 17 



PAGE'S Water Flame Coal Lime Kiln, with 
coal or wood. No.l Soft White Lime or Cement, 
with use of water. CD. PAGE, Patentee.Rochester.N.Y. 




The fact that this shafting has 75 per cent greater 
strength, a finer finish, and is truer to gage,than any other 
in use, renders it undoubtedly the most economical. We 
are also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, ana lurnlsh Pulleys, Hangers, etc., 



of the most approved styles. Price lists mailed on appli- 
cation to JONES &LAUGHLIN6j 
Try street, 2d and 3d avenues, Pittsburgh, Pa. 
190 S. Canal St., Chicago. 
t^*Stocks of this Shafting in store and for sale by 
FULLER, DANA & FITZ. Boston, Mass. 
GEO. PLACE & CO.. 121 Chambers street. N. Y. 
PIERCE & WHALING, Milwaukee, Wis. 



PUNCHING 

r AND . 

1 DROP' PRESSES. 



For the Best and Cheap- 
est Address THE STILES 
& PARKER PRESS CO. 

MlDDLKTOWS. COSTN. 



WOODBTJRif'S PATENT 

Planing and Matching 

and MoldingMachlne8,Gray & Wood's Planers, Self -oiling 
Saw Arbors, and other wood working machinery. 

S. A. WOODS, J 91 Liberty street, N.Y. ; 

Send for Circulars. 1 67 Sudbury street, Boston. , 



ENGINES, BOILERS PUMPS, k 

Bought, soldandexchanged. Allsizesand kinds con- 
stantly on hand. Address, for circular, E. E. ROBERTS 
52 Broadway, New York. 

Andrew's Patents. 

Noiseless, Friction Grooved, or Geared Hoist 

ers, suited to every want. 
Safety Store Elevators. Prevent Accident, 

Rope, Belt, and Engine break. 
Smoke-Burning Safety Boilers. 
Oscillating Engines, Double and Single, 1-g 

lOO-Horse power. 
Centrifugal Pumps, 100 to 100,000 Gallon; 

per Minute, Best Pumps In the World, pas» 

Mud, Sand, Gravel, Coal, Grain, etc., with 

out injury. 
All lAeht, Simple, Durable, and Economical. 
Send for Circulars. 

WM. D. ANDREWS & BRO., 

414 Water Street, New York. 



$425. 



Upright Engine and Tubular Boiler (4) Hoese 
Powee, with all Trimmings; also (10) Hoese 
Power. Send for Circulars. 
Variety Iron Works Co., Cleveland, O. 



WHAL.EN TURBINE. No risks to purcnaser. 
Pamphlet sent free. Seth Whalek, Ballston Spa, N. Y. 



HILLING MACHINES. 

Universal and Plain— Gear and Cam Cutting, &c. 
Send for descriptive catalogue to 
BRAINARD MILLING MACH. CO. 

115 WaterSt. Boston 



$425 



A MONTH! Horse and carriage furnished. 
Expenses paid. H. B. SHAW, Alfred, Me 



THE HORTON LATHE CHUCK, from 4 
to 36 inches, with the new Patent Jaw. Address 
THE E. HORTON & SON CO.. Windsor Locks, Ct 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR.— important for ah large Corporations 
and Manufacturing concerns— capa die of controlling 
with the utmost accuracy the motion of a watchman or 

Satrolman, as the same reaches different stations of his 
eat. Send for a Circular. J. E. BUERK, 

P.O. Box 1,057 Boston,M8S8. 
N. B.— This detector Is covered by two U. S. Patents, 
Parties using or selling these instruments without au- 
thority from me will be dealt w^th according to law. 



Machinery, 

Wood and Iron Woridng of every kind. Leather and 
Rubber Belting, Emery Wheels, Babbitt Metal, &c. 
GEO. PLACE & CO., 121 Chambers St, N.Y. 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
on hand in large quantities, furnished in any lengths up 
to 34 ft. Also, Pat. Coupling and Self -oiling adjustable 
Hangers. GEORGE PLACE & CO., 

121 Chambers Street, New York. 



Sturtevant Blowers. 

Of every size ana description, constantly on nand. 
GEORGE PLACE & CO., 
121 Chambers Street, New York. 



PATENT fUNCHING 

SHEARING MACHINES, 

With all Modern improvements, in forms adapted to eve- 
ry kind of work Warranted Superior to all others. 
Presses adapted to all kinds of work in store ready for 
shipment. 

MOSES G. WILDER, 121 Chambers St., New York 



U7AT) TTTMfl PT A QQ Male or Female, $20 
W WXvlL 111 U UUxiOO week, employment at 

home. day or evening; no capital; instructions & valuable 
package of goods sent free by mat I. Address, with six cent 
return stamp, M. YOUNG & CO., 173 Greenwich St., N,Y 



TITT^-J WROUGHT 
. IRON 

Beams & Girders 



ri^BE Union Iron Mills, Pittsburgh, Pa. 

_£. The attention or Englne c '-s and Architects is called 
to our improved Wrought-iroL Beams and Girders (pat- 
ented), in which the compound welds between the stem 
and flangee, which have proved no objectionable in the 
old mode of manufacturing, are entirely avoided, w e are 
prepared to furnish all sizes at terms as favorable as can 
beootainedelse where. For descriptive lit 1 ograph address 
Carnegie. Kloman & Co, Union Iron Mills, Pittsburgh, Pa. 



SILICATES OF SODA & POTASH, SOLU- 
BLE GLASS in all forms. Chloride of Calcium. 
Magnesia In native form. Hydrofluoric Acid. Mckel 
Salts, Sulphate and Chloride. Metals and Metallic 
Oxides. Felspar, Flint, and Fluorspar finely ground. 
Manganese, Black Oxide. Allrare Chemicals and Drugs 
made to order by L. & J. W. FE UCHTWANGER, Chem- 
ists and Importers, 55 Cedar Street, New York. 

Editors of Treatises on " Gems," $5.24 per copy ; " Fer- 
mented Liquors," $3 12 per copy; '-Soluble Glass," $1 
per copy; " Nickel," 50c. per copy. All mailed free. 




REYNOLDS' 

Turbine Water 
Wheels. 

30 years' experience enables me 
to excel In Gearing Mills of all kinds 
and furnishing them reliable, eco- 
nomical power. Scientific pamphlet 
free. GEO. TALLCOT, 96 Liberty 
Street, Sew Tor«. 



PERFECTION OF SPEED ON WATER 
WHEELS secured by the Rotary Hydraulic Gover- 
nor, under all possible conditions. Never fails Under 
extreme changes, it operates the entire gate in ten sec- 
onds. Warranty unlimited. No pay till tested JOHN 
S. ROGERS , Treas., 19 John Street, Boston, Mass 



Pass This By 



if you are a fool or luna 
tic, but if you are sane 
— ,; andwish to make money 
address, Eureka Portable TaB^s Co., St. Louis. 



! A Month to Lady Apents everywhere 
I Address Ellis Manuf'g Co.,Waltham,Mass 



Niagara Steam Bump. 

OH AS. B. &ARDICK, 



33 Adams St., Brooklyn. N. r. 



PKICE ONLY 10 CENTS PEK POUND. 

Thomas's Fluid Tannate of Soda removes 

Scale and does not injure Boiler. It proves entirely 
satisfactory where all other preparations h ve failed. 
One party writes : " Each application removed two 
bushels of scales from his Boiler, and the iron looks 
well where the scales have come oft, and it is saving 
about 15 per cent of fuel." Sold in Barrels 5001b , half 
Barrels 250 lb., quarter Barrels 135 lb. Address orders to 
_\. SMENCER THOMAS, Eimira.N. Y. 



AiAA A™ AEA Per month guaranteed 

5JJAW IU &iJ\J sure to. Agents every- 
where selling our new seven strand WbiSe Platlna 

Clothes Lines. Sells readily at everyaouse. Samples 
free. Address the Gikakd Wiee Mills, Philadelphia, Pa. 

W~OOl5WORTH SURFACE PLANERS, 
$125. Planers and Matchers,$350. S. C. HILLS 
51 Courtlandt street New York. 



AGENTS WANTED EVERYWHERE— 
Splendid work all winter. Patent Door Spring and 
Novelties. $20a day can be made. Address NOVELTY 
EMPORIUM, 418 Locust Street, St. Louis, Mo. 
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Advertisements wilt b e admitted on this page a t the rate of 
$1.00 per line for each insertion. Engravings may 
head advertisements at the same rate per line by meas- 
urement, as the letter-press. 

Ths value of the Scientific Amebican as an advertising 
medium cannot be over-estimated. Its circulation is ten 
times greater than that of any similar journal now pub- 
lished. It goes into all the States and Territories, and is 
read in all the principal libraries and reading-rooms OJ 
the world. We invite the attention of those who wish to 
■make their business known to the annexed rates. A busi- 
ness man wants something more than to see his adver- 
tisement in a printed newspaper. He wants circulation. 
JJ it is worth 25 cents per line to advertise in a paper of 
three thousand circulation, it is worth $8.75 per line to 
advertise in one of forty-live thousand. 



Malleable Iron & Steel Castings 



MADE TO PATTERJS, Bl 



CARE, CRAWLEY & DEVLIN. 

OFFICE, 307 ARCH STREET, PHILADELPHIA, PA., 

.Manufacturers also of FINE GREY IRON CASTINGS, and an assortment of BUILDING AND CABINET, 

CARRIAGE AND SADDLERY HARDWARE for the Trade. 



PRATT'S 



ASTRAL 



OIL. 



Safest and best Oil ever made— burns In any lamp— for 
sale everywhere. C HAS. PRATT & CO. 

Established 1TO. 108 Fulton street, N. Y. 
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COMPANY 

lEmeryGrinders 



OJA. 



JUST PUBLISHED ! 



" Facts and Suggestions regarding the Right Choice and 
Right Use of Solid Emery Wheels and Emery Grind- 
ing Machinery." 124 pages. 
This Pamphlet is offered to the Public as the most 
complete Manual on the subject of Emery Grinding yet 
published. Sent, post-paid, on receipt of 25 cents. 
Address THE TANITE CO., Stroudsburg, Pa. 



HOW ABOUT YOUR PAY ROLL? 

Is not this the time— now when worRlng* forces are 
being reduced, and each man's effort Is to see how few 
hwtas he can get along with— Is not this the time to 
study carefully the claims of labor- savins tools? How 
much Wages will a good Emery Grinding Machine 
draw? How many men now working with File, and 
Grinds tone, and Cold Chisel, and Vise, can be dispensed 
with by running a Rotary File a mile a minute? How 
many Pay Roll Swelling men will It take to do, with 
Vise and File, what oitb man will do with that never- 
dulling Rotary File, a Tanite Emery Wheel? That File 
whose points are crystals of Adamant, and whose speed 
Is as 5,600 feet to 80 feet. 

When money Is scarce, Labor Saving Tools are cheap ! 




And Shaped Diamond Carbon Points, Indispensable for 
Turning Emery Wheels, Grindstones, also Trueing up 
hardened Steel and Paper Calender Rollers,&c. Address 
J. DICKINSON, Patentee, 64 Nassau St., N.Y. 




NEARLY 1,000 NOW IN USE. 

We offer these Planers to our customers, believingthem 
to be the best for the price that can^be found. They will 
Plane thinner and thicker, plane 
more and do it better than any 
other of their weight and price, 
and,at thesame time, less liable 
to get out of order. These plan- 
ers are capable of earning them- 
selves and paying the expense of 
running them in from eight to 
ten days. They have met with 
merited success wherever they 
have beenintroduced, and never 
fail to give entire satisfaction. 
They will plane 5)4 Inches thick, 
_ _ and down to less than % inch in 

thickness, and in quantity from 8,000 to 18,000 feet in ten 
hours. Their extremely low price brings them within 
the reach of those of smaller means, and their small size 
(3x^ feet) adapts them to many small shops, where a 
large planer could not be used: and their simplicity ren- 
ders them easy to be handled by the inexperienced. We 
manufacture three sizes, with either single or double 
rollers, 16, 20 and 24 Inches wide. 

Price of 16 inch Planer, single roller $ 10 J5-°0 

« 20 " " " " 190.00 

24 " " » " 140-00 

Price to plane 24 inch wide, double roller 165.00 

» "20 " " " " 145.00 

Price of Countershaft and Hangers 20.00 

Extra Cutters, per gair, 24 Inch 7.00 

For illustrated circulars, sent free, address GEORGE 
PARR, Manufacturer of Mechanics' Tools and Light 
Machinery, Buffalo. N. Y. 




REYNOLDS & CO. 



„, MANUFACTURE 

f Scretvs & Bolts 

For Machinery of every variety. 

ALSO 

Bridge and Roof Bolts. 
STEEL & IRON SET SCREWS 

A specialty. Also, Small Articles 
for Patentees, in great numbers, at 
No. 145 East St., New Haven, Conn 




GLASS CUTTERS. 



Our Glass Cutters are made with a handle like a Gla 
zier's Diamond, but, instead of the diamond point, they 
have a small hardened Steel revolving wheel, the sharp 
edge of which cuts nearly as well as a diamond. They 
are durable, and will give entire satisfaction. Most 
Hardware Dealers keep them, or will send to us for 
them if wanted. Where they are not for sale, we will 
send one by mail, prepaid, on receipt of thirty-five cents. 

We will send one to any Publisher who will insert this 
notice and forward us a copy prepaid. MILLERS FALLS 
COMPANY, No . 78 Beekman Street, New York. 



HOUSTON'S PATENT 

TURBINE WATER WHEEL. 

Simplest, Strongest, Cheapest, Best. 

In the test at Holyoke,in 
1872, the Houston gave the 
highest percentage ever 
shown in a reliable test and 
the highest average re- 
sults ever obtained. In 
practical useitis everywhere 
demonstrating its superior- 
ity over all others. Emer- 
son's full report furnished on 
■ application . Send for Cireu- 

MERRILL & HOUSTON 
IRON WORKS, 

Belolt, Wisconsin. 




POBTable steam engines, combin- 
ing the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

THE J. C. HQADLEY CO. Lawrence, Mass. 
Liberty at., New York. 
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Todd & Rafferty Machine Co. 

MANUFACTURERS OF 

The celebrated Greene Variable Cut-Off Engine ; Lowe's 
Patent Tubular and Flue Boilers ; Plain SlideValve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting. &c. : Silk, 
Tow, Oakum, Bagglng,Rope, Flax, and Hemp Machinery. 
Agents forthe New Haven Manufacturing Co.'s Machin- 
ists' Tools; for Judson's Governors and Stop-Valves: 
Sturtevant Blowers; and Differential Pulley-Blocks. 
WAREROOMS. 10 BARCLAY ST., NEW YORK. 
WORKS, PATERSON, NEW JERSEY. 




LUBRICATORS. 

DREYFUS' transparent Self-act- 
ing Ol'.ers, for all sorts of Machinery 
and Shafting, are reliable in all seasons, 
saving 75— 95 per cent. The SELF-ACT- 
ING LUBRICATOR for Cylinders is 
now adopted by over 150 R. R. in the U.S., 
and by hundreds of stationary engines. 
NATHAN & DREYFUS,108Libertyst.,N.Y. 



PORTLAND CEMENT, 

From the best London Manufacturers. For sale by 
JAMES BRAND, 55 Cliff St., N. Y. 
A Practical Treatise on Cement furnished for 25 cente 



SUPER-HEATERS 

Save fuel, and supply DEY steam. Easily attached to 
... .,„. HENRY W.BULKXEY, Engineer. 



B"T. V. Carpenter, Advertising Agent. Address 
Box TO, New York city. 

P. BLAISEELL & CO., 

MANUFACTURERS OF THE BEST 

Patent Drill Presses, with Quick 
Return Motion, 

In the Market, also other Machinist Tools. 

Sbitd fob Cuts. 

WORCESTER, MASS. 



any boiler. 



S Liberty St., New York. 



For testing Ovens. Boiler 
flues, Blast furnaces, 

Super-Heated Steam, Oil Stills, &c. „ __ „ m _, __ 
Address HENRY W.BULKXEY, 

98 Liberty St., New York. 



Pyrometers. 

C„„_ -n„nt-*.A Qfnom ftll Or 111 a . 



B. F. STURTEVANT, 

PATENTEE AND SOLE MANUFACTURER OF 

PRESSURE BLOWERS & EXHAUST FANS 

72 SUDBURY STRXET BOSTON, MASS. 
SEND FOR CATALOGUE, ILLUSTRATED WITH *x O ENGRAVINGS. 
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ALUMINOUS AND ORNAMENTAL 

ILDING- PAPE 

PAPER, CARPETING AND OUCIOTH. 

B^° Send fob Samples and Pbice List. _^fl 
. H. H. ROGERS* CO.,, $Z$. DAVIS & CO., 

% & 8 College Place, New York. Belolt, Wis. 
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TRY THE VICTOR DRILL CHUCK.— 
Warranted to hold with a clasp of the hand. Tri- 
umphant at Vienna. HUBBARD & CURTISS MANU- 
FACTURING CO., Address Middletown, Conn. 



'SCHtEN/fER'S PATENT ~ c* 

Bolt Cutter 

! New Invention. ADDRESS, 
Howard Iron Works. Buffal,o.N.Y„ 



WIRE ROPE. 

JOHN A. ROEB LING'S SONS 

MANTJFAOTTJEEB8, TEENTON, N . J. 

FOR Inclined Planes,Standing Ship Rigging 
Bridges, Ferries, Stays, or Guys on Derricks & Cranes, 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conducters of Copper. Special attention given to hoist- 
ing rope of all kinds for Mines and Elevators Apply for 
circular, giving price and other Information Send for 
Damuhlef on Transmission of Power by WlreRopes. A 
large stock constantly on hand at New York Warehouse 
No. in Liberty street. 



AMERICAN SAW CO,, 

No. 1 toy St, New Tort 

Movable-Toothed Circular Saws 

PERFORATED CROSS-CUT, 

AND 

SOLID SAWS. 

ALSO. 
IVENS & BROOKES PATENT 

Eccentric-Geared Power Press. 



Machinist's Tools, 

EXTRA HEAVY AND IMPROVED. 

LUCIUS W. POND, MANUFACTURER 

Worcester, Mass. 
Warerooms, 98 Liberty Street, New York. 

A.C 8TEBBINS. Agent. 
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DRILL CHUCK, sh 




C. H. Reid's PatenTj August 18, 1878. S 8 $ 

Most POWERFULChuck made. Holds drills from to X,S«ja 

and by turning down shanks to %, will hold— without sllp-a> -ft 

ping In the most trying work— up to onelnch. Inclusive. Its^-g £ 

actfonis airect, quick and positive. Mechanical tnovement°5S 

Is such that It oannot clog, set, or In any way " get out of or-^ an 

der. " Has now been In constant use six months, working^ 9 . 

i^i perfectly. Every Chuck is Eoldon tullwarrant,tob&Yetum-°Z>* 

"» ed andcash refunded Ifnot entirely satisfactory Addressees 

F. A. HULL & CO., Manufacturers, Danbury, Ct. g £3 

Send for Illustrated Descriptive Circulars. s «* 



STEAM BOILER AND PIPE 

COVERING 

Saves ten to twenty per cent. CHALMERS SPENCJJ 
CO., foot E. 9th St.. ST. Y.: 1202 N. 2nd St., St. Louis. Mo. 



CARPENTERS 



A specimen copy of the American Builder mailed to 
you free by sending address to CHARLES D. LAKEY, 
Publisher, 23 Murray Street, New York. 



WIRE ROPE. 

John W. Mason & Co., 43 Broadway, New York. 



IRON PLANERS, ENGINE LATHES. 
Drills, and other Machinists' Tools, of superior qual- 
ity, on hand, and finishing. For sale low. For Descrip- 
tion and Price address NEW HAVEN MANUFACTUR- 
ING CO. New Haven, Conn. 



RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at cost of 
one per cent Its valHe. and by Its use Vacuum Pans are 
run with lull vacuum without Air PumD. Please call at 
the Company's office, Buffalo , N. Y. Circulars sent to 
any address. 



STATIONARY 



Babcock & 'Wilcox Patent Safety Boilers, 



LtFFEL'S DOUBLE TURBiNt WATER WHEEL, 



SHAFTING, PULLEYS, MGERS AND GEARING, 



POOLE & HUNT, BALTIMORE. 



"Soluble Glass," 

Manufactured by 

L. & J. W. FEUCHTW ANGER. New York. 



BUILDING PAPER! 

For Sheathing, Roofing, Deafening, Carpet Lining, and as a substitute for Plastering. Send for Samples 
»nd Circulars, to B. E. Hale & Co., 56 & 58 Park Place, N. Y., or Rook River Papeh Co., Chicago. 



TIT 1 pjfl LANTERNS AID STEREOPTICONS, 
-LTXiltXily for Public Exhibitions, Out-door Ad- 
vertisements, etc., etc. A good paying investment for a 
man with small capital. Catalogues free. 

MCALLISTER, Optician, 49 Nassau St., New York. 



I N DEPENDENT 

BOILER FEEDERS 

SEND FOR ILLUSTRATED CATALOGUE 

COPE&MAXWELLNIFG.CO. 

HAMILTON.DHID. 



BUILDERS 



SEND for Book Catalogue 
BICKNELL, 27 Warren st.,N. Y 



Working Models 

And Experimental Machinery, Metal, or "Wood, made to 
order by J. F. WERNER. 63 Center St.. N. T. 



RARE OPPORTUNITY— A Manufac- 
turing Business established twenty-four (24) years 
FOB SALE— Soap and Candle Works, with Machinery 
for Card Oil, PotasheryandBakingPowder.m complete 
working order, and now in operation, an d is capable, of 
being extended to any amount; situated in one of the 
most active and prosperous cities, of Forty Thousand 
(40,000) inhabitants (with no other Factory of the kind), 
and one of the best Railroad and lake Shipping and 
receiving points in the great West. The property is 
finely situated, large lot, with a brick building Three (3) 
Stories high, 60 by 30, ftew— large Barix, wood. The 
property is increasing in value rapidly. My reasons for 
wishing to sell : I am not able to attend to thebusiness; 
and, having lately lost my only son by death, conclude 
to quit. This property and business opening should be 
seen to be appreciated. For particulars, address the 
undersigned, 

JOHN HOFFMAN, 
80 Ontario Street, Toledo, Ohio 



NOYE'S MILL FURNISHING WORKS 
arethe largest in the United States. They make 
Burr Millstones, Portable Mills, Smut Machines, Packers, 
Mill Picks, Water "Wheels* P^ULeys and Gearing, specially 
adapted to flour mills. S«nd for catalogue. 

J. 1. NOYE & SON. Buffalo. N. Y. 



ROGERS' TANNATE OF SODA, against 
incrustation in boilerB ; generally approved by 
Scientists and Engineers. Send for Book. FOUR 
OUNCES— COSTING ONLY 9 CENTS— DAILY, WILL 
CLEAN, and KEEP CLEAN, AN AVERAGE BOILER 
WITH AVERAGE WATER and PRESSURE. 35 cents 
the pound. Address JOS. G. ROGERS & CO., Madi- 
son, Ind. 8^" The manufacture or use of any form of 
Tannate of Soda, for above purpose, Is our texci-usivE 
right under patents. Any infringements of same will be 
vi gorou s ly prosecuted. 

The Pulsometer or Magic Pump. 

The simplest, most durable and effective 
steam pump now in use. Adapted to all 
situations and performs all the functions 
of a steam pump without its conseq uent 
wear and care. No machinery aoout it. 
Nothing to wear out. Will pump gritty 
or muddy water without wear or fniuryto 
its parts. It cannot get out of order. 

C. HENRY HALL & CO., 
20 Cortlandt Street, 
New York City. 




KEEP YOUR BOILERS CLEAN. 



ANTI LAMINA 



prevents and removes scale in Steam Boilers— aoes not 

Injure the Iron. In use over five years. Patented. 

V „« J. J. ALLEN'S SONS. Philadelphia, Pa. 



MAHOGANY, 

B0SEW00D, WALNUT, WHITE HOLLTt 

SATIN WOOD HUNGARIAN ASH, AND 

ALL KINDS OF WOODS, 

IN LOGS, FLANK, BOARDS, AND VENEERS. 

GEO. W. BEAD & CO., 
Mill and Yard,186to 200 Lewis St., cor.6thSt.,E. R.,N. Y 
t^~ Orders bymail promptly and faithfully executed. 
B3T° Enclose Be. stamp for Catalogueand Price List. 



Yeneer Cutting Machines 
FOR SALE. 

ONE ROTARY MACHINE, cutting 4 ft. Ions 

and 4 ft. diameter. 
ONE SI/ICING MACHINE, cutting 5 ft. 6 in. 

long. 

Both In perfect order, with pulleys, shafting, etc. Com- 
plete for immediate use. Price low. 
Address GEO. W. READ & CO., 

186 to200 Lewis Street, E. R., New York. 
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CHAMPION SPRING MATTRESS— The 
latest and beBt improvement. Do you want a 
healthy and comfortable bed? Here It is. The softest, 
easiest, cheapest, most popular, and durable Spring Bed 
Inmarket. Sold by all leading dealers. No stock com- 
plete without it. Wholly composed q! tenacious tem- 
pered steel springs, so united that the pressure Is equally 
distributed. Easily moved or carried about the house. 
Can be lifted, turned, or rolled up like a blanket. Both 
sides alike. No frame, no wooden slats, no straps. May 
be used on floor without bedstead. No under bed re- 
quired. Needs only half thickness of hair mattress. The 
regular size double bed, 4 ft. 6 in. by 6 ft., contains 19a 
steel upholstery springs and weighs only thirty 
IbB. More springs t oryour money In this bed than in any 
Other. Warranted noiseless. Any sizes made to order 
Send for pistorial circular. Retail price of double bed, 
$13. Shipped, by single bed or quantity, to all parts of 
the werld. Libe ral discount to the trade. Agents want- 
ed. Champion Spring Mattress Co., Maners, 102 Cham- 
bers St.. cor. Church New York. 




The SCIENTIFIC AMERICAN Is devoted to the Inter* 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions, Agriculture, Commerce, and the in- 
dustrial pursuits generally, and Is valuable and instruc- 
tive not only in the Workshop and Manufactory, but also 
in the Household, the Library, and the Reading Room . 

The Best Mechanical Paper %n the World 

A year's numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 
processes. 
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